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HACHOPT ®OHJAA OHEHOYHbBIX CPEJACTB

B pesynbrare ocBoenus yueoHou aucrumiuabl EH.01 [Ipuknagnas MmaremaTuka
oOy4Jaronuiicss JoJKeH 00J1a1aTh CASAYIOIMUMHY YMEHUSIMU, 3HAHUSIMU, OOIIIUMH U
npodecCHOHANBHBIMU  KOMIETEHIMAMHU, mnpeaycmorpeHusimu @I'OC CIIO no
cnennasibHOCTH 08.02.10 CTpOMTENBCTBO KENE3HBIX JOPOr, MYTh M IIyTEBOE
XO35UCTBO Il 0a30BOro BHJA TOJTOTOBKH CIEHHUATUCTOB CPEIHEr0 3BEHa
CpeaHero npogecCHOHaTbHOTO 00pa30BaHMUs.

OObeKkTaMu KOHTPOJSI U OILICHKHU SBISIFOTCS YMEHUS, 3HaHUS, OO0lue Hu
npodeccoHaTbHBIE KOMTIETEHITUH:

O0beKThI
KOHTPOJIfA O0beKTbl KOHTPOJISI M OLIEeHKH
U OIHCHKH
- NPpUMeHAMb Mamemamuyeckue memoovl OugpepenyuaibHoco u
UHMEe2PAIbHO20 UCHUCTIEeHUSL OJISl peleHUsl NPOpeCcCUOHATbHBIX 3a0aY
NPUMEHSAMb  OCHOBHbIE NOJIOJNCEHUsT Meopul  8eposimHOCmel U
Y2 | mamemamuueckou cmamucmuKku 8 npogheccuoHaIbHOl
OdesimenbHOCMU
v3 UCNONIb308aMb NPUEMbl U Memoobl MAMEeMAmu4ecKko2o cuHmesda u
AHAUZA 8 PAZTUYHBIX NPOPECCUOHATbHBIX CUMYAYUSIX
31 OCHOBHLIE NOHAMUSL U  MemoObl MAMEeMAMUYECKO-T102UYECKO20
CUHMe3A U AHAU3ZA TO2UYECKUX YCMPOUCME
32 Ccnocoovl peutenusi NPUKIAOHBIX 3A0ay Memo0OM KOMNAEKCHbIX YUCe]l
OK 01 Tonumams cywyHocms U COYUANbHYIO 3HAYUMOCIb C8oell Oyoyuyell
npocgheccuu, nposiesms K Hell YCMOUYUsblil uHmepec
Opeanuzosvieams ~ COOCMBEHHYIO  0esmelbHOCHb,  8blOUPAMb
OK 02 | munosvie memoosbl U Cnocobbl BbINOIHEHUS NPOPecCUOHANbHBIX
3a0a4, oyeHusams ux 3phexmusHoOCms U Kayecmaeo
OK 03 Ilpunumamos  pewenus 6 CMAHOAPMHBIX U  HECMAHOAPMHbBIX
CUMYayUAaX U HeCmu 3ad HUX OMEemcmeeHHOCMb
Ocywecmensims NOUCK U UCNOIb308AHUE UHGOpMayuL, He0OX0OUMOU
OK 04 | 011 >2¢pgexkmuenoco  6binOIHEHUs  NPOYecCUOHAIbHBIX — 3a0ad,
npogheccUoHaIbHO20 U TUYHOCTNIHO20 PA3GUMUSL
MK 1.1 | Boinoauame paznuunsle 8U0bl 2600€3UUECKUX CHEMOK
K 1.2 | Obpabamvieams mamepuanvl 2e00e3utecKux CbeMoK
Obecneuusams 8vinoHeHUe MpedOBAHULI K OCHOBHbIM dJIeMEeHMAaM U
K 3.1 | KoHCmpyKyuu  3emMisiHo20  NOJOMHA, Nepee3008, Nymeevlix U
CUCHATIbHBIX 3HAKOB, 8EPXHE20 CMPOEHUs. Nymu
K 4.1. Ilnanuposams ~ pabomy  cCMPYKmMYpHO20  NOOpA30eleHuss  npu

MexXHUYeCcKoll IKcnjiyamayuu, O6C]Zy9fcu6‘aHuM u pemoHme nymu,
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UCKYCCMBEHHBIX COOPYHCEHUU

®opmMoil MPOMEKYTOUHON aTTECTALUU MO YYCOHOW NUCIUIIIIMHE SBIISICTCS
9K3AMEH.



1. PE3YJbTATBI OCBOEHUSA YUYEBHOM JUCHUILJIUHBI,
HOVIEZKAIIME ITPOBEPKE

B pesynprare arrecranuyd mo y4eOHOM JUCHMIUIMHE OCYLIECTBISETCA
KOMILJIEKCHAsI NPOBEpKa CIEAYIOIMX YMEHUN W 3HaHWM, a TaKkkKe [MHaMHKa
dbopmupoBaHUs 00IUX U TPODHECCUOHATBHBIX KOMITETCHIIUNA:

Pe3ynbrarel 00y4yeHus: yMeHus1, 3HaHUS, 00IIKe U dopma KOHTPOJIS
npodeccroHaibHbIe KOMIIETEHIIUN U OLICHUBaHUs

YMmenus:

Y 1. npumenams  mamemamuyeckue  MemooObl | - YCMHblL ONPOC;

oupepenyuarvbHo20 u UHMeE2PANLHO2O UCHUCTeHuUs | ~ THCOMERHbIL ONpoc,
- camocmosmeslbHasl pa60ma;
07151 peueHus nPoghecCUOHANbHBIX 3a0ay
- KOHMPOAbHAs paboma,
- npaKkmu4ecKoe 3ansamue;

- OK3AMEH.

V2. NPUMEHANTb OCHOBHbIE NOJIOJCEHUS meopuu - YCmHblIL 0npoc;

6EPOAMHOCMEN U MAMEMAMUYECKOU CIAMUCTIUKU 8 * MUCOMEHHBLU ONpOC;

. - mecmbi;

npOd)eCCMOHCl]ZbHOM oesamenbHoCmu
- camocmosamenvHas paboma

- KOHmMpoabHas paboma,

- npakmuueckoe 3aHamue;

- OK3AMEH.

V  3.npumensimb  OCHOBHbIC NONOMNCEHUs. MEOPUL | - YCMHbLLL Onpoc;
6EPOAMHOCMEN U MAMEMAMUYECKOl cmamucmuku ¢ | - MHCeMeRHbIL onpoc,
. - mecmol;

npogheccuoHanbHol OessmenbHOCmu

- camocmosmenvHas paboma;
- KOHMPOAbHAA paboma;
- npakmuueckoe 3aHamue;

- OK3AMEH.

3HaHuA:
31 - ycmuwlii onpoc;
Suamo OCHOGHbLE NOHAMUS u MemoQuy | - MUCOMEHHBIUL ONpOC,

- mecmeol;
mamemamuueckKo-jlocuieckoeo cuHmesad u aHaiusa
- camocmosmenvHas paboma,

JI02UHeCKUX YCmpoUucmes

- KOHmMpoAbHas paboma,
- npakmuuecKoe 3ausmue;
- 9K3AMeH.

32, - ycmuwiil onpoc;

3uame  cnocobvl  pewenus  NPUKIAOHBLIX  3a0qy |~ THCOMEHHbIL ONpOC,

- mecmol;
MeMOOOM KOMNAEKCHBIX YUCEel
- camocmoamenvHas paboma,
- KOHmMpoabHasA paboma,

- npakmu4eckoe 3aHamue;

- Jughghepenyuposannwiii 3auem,

- 9K3AMEH.




O01Me KOMIETeHI MM

OK 01. - YCmHbll Onpoc;
Honumams cywnocms U COYUANbHYIO 3HAYUMOCHID | ~ HCOMEHHEIL ONpOC,
ceoeli  GyOyweii npogeccuu, npossiaime K Heii | mecnel
IMb
C y )ju/l p ’ p - camocmosmeslbHas pa6oma;

YCMOUMUBLIL unmepec - xonmponbHas paboma;

- npakmu4ecKkoe 3anamue;

- Jughghepenyuposannwiii 3auem,

= 9K3AMEH.
OK 02. - ycmuwlii onpoc;
Opeanuzoevieames ~ COOCMEEHHYIO — O0eSMENbHOCHb, | - MHCEMEHHbIL Onpoc;

- mecmowl,
8bLOUPAMb MUNOBbLE MEMOObL U CHOCOOLL BLINOIHEHUSL

- camocmosimeslbHAaA pa6oma;
npopeccuonanrbbLx 3a0au, oyenusamo UX | . conmponsnas paboma

aghghexmuenocms u Kawecmeo

- IpaKmuiecKoe 3anHamue;
- Jughghepenyuposannwiii 3auem,
- OK3aMeH.

OK 03 - ycmuwlii onpoc;
IHpunumams  pewenuss 6  cmandapmuplx — y |~ TUCOMEHHbIL ONPOC,

- mecmoul,
HeCMAaHOAPMHbIX —~ CUMYAyusxX U Hecmu 3d  HUx

- camocmosimenlbHAaA pa6oma;
OMBEemcmeeHHOCb - koumponsHas paGoma;

- npakmu4ecKkoe 3ansamue;

= OK3AMEH.
OK 04 - ycmuwiil onpoc;
Ipunumame  pewenuss 6  cmawoapmuulx — u | - THCHMEHHBIL ONPOC,

- mecmaul,
HeCMAaHOAPMHbIX — CUMYAyUsX U Hecmu 3d  HUx

- camocmosimenlbHAaA pa6oma;
OMBEemcmeeHHOCb

- KOHmMpoAbHAsA paboma,
- npakmuuecKkoe 3auamue;
- 9K3AMeEH.

IIpodeccnonabHBIE KOMIIETCH UM

[IK1
Buvinoausame pasiudrnble BUObL 2600€3UYECKUX CLEMOK

- npakmu4ecKkoe 3ansamue;
- 9K3AMeH

K 1.2
Obpabamuvleamsb mamepuavl 2e00e3UutecKUx CbeMOK

- npakmu4deckoe 3aniamue,
- OK3dM€eH

IIK 3.1

Obecneuusamsv vinonnenue mpedbosanull K 0CHO8HbIM
9NeMeHmam U KOHCMPYKYUU 3eMAAHO20 NOJOMHA,
nepee3008, Nymeevlx U CUCHAIbHLIX 3HAKOB, BEPXHE20
CMpoeHUs nymu

- npakmu4deckoe saniamue,
- 9K3AMeH

[IK 4.1

Inanuposams pabomy cmpykmypHo2o noopazoeneHus.
npU  MEeXHUYEeCKOU IKCHIYAmayuy, OOCTYHCUBAHUU U
PpemMonme nymu, UCKYCCMBEHHbIX COOPYHCEHULL

- npakmu4deckoe saniamue,
- OK3dM€eH




OIIEHKA OCBOEHMUS YYEFHOU JUCIUILINHBI

1.1 ®OPMBbI U METO/bI OIEHUBAHUS

[IpeameToM OIIEHKM CIIy>)KaT yMEHUs, 3HaHUsA, o0mMe U npodeccuoHaIbHbIe KOMIIETEHUIUHU, (OPMHUPOBAHUE KOTOPBIX
npenycmotrpeno @I'OI'C CIIO o gucuunmuae EH.01 [Tpuknagnas matemaTuka

KOHTpOJ'IB U OI€HKa OCBOCHH y‘IC6HOI>i JAUCHUIUIMHLI 110 pasaciiaM 1 TCMaM:

OneMeHTsl yueOHOH

CDOprI U MCTOAblI KOHTPOJIA

JUCLIUIUTUHBI Texymui KOHTPOJIb IIpomexxyTouHas arrecranus
®opMa KOHTPOJIA [Iposepsiemsbie VY, 3, ®opMa KOHTPOJIA [Iposepsiembie VY,
OK, IIK 3, OK, TIK
VYcerHbll onpoc V1;V2;¥332; OK
Tema 1.1. CamocTtosTenpHas paboTta 01; OK 02; OK 03;
KoMmniekcHble uynca. [TpakTuueckas pabota OK.4; IIK.1; IIK.1.2;
I1K3.1; I1K4.1
Tema 2.1. VYcrHbIl onpoc V1; V2; V3 32; OK
Teopusi MHOKeCTB [IpakTuueckas pabota 01; OK 02; OK 03; V1;V2; V3 32;
Kontposnbnas pabota OK.4; OK 01; OK 02;
Tema 3.1. VYcrHbll onpoc V1; V2; V3 32; OK OK 03; OK 4;
Ju¢ppepenunaibnoe u [TucbMenHsIi onpoc 01; OK 02; OK 03; vrsamer IIK.1; I1IK.1.2;
WUHTErpajbHOE HCIMCTIEHUE | CanocTosTenbHAS paboTa OK.4; TIK.1; TIK.1.2; I1K3.1; [1K4.1

KonrponsHas padora
[TpakTnueckas padota

I1K3.1; [1K4.1

Tema 3.2.
OO0LIKHOBEHHBIE

Au(pdepeHunATbHBIE

VYcTHBII onpoc
[TruceMeHHbIN onpoc
[TpakTnueckas padota

V1; Y2; V3 32; OK
01; OK 02; OK 03;
OK.4; TIK.1; TIK.1.2;
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YPaBHEHUA I1K3.1; [1K4.1

Tema 3.3. VYcTHblii onpoc V1; V2; Y3 32; OK

AuddepenunanbHbie TecTsr 01; OK 02; OK 03;

YPaBHEHHsS B YACTHBIX OK.4; TIK.1; TIK.1.2;

NMPOU3BOTHBIX TIK3.1; TIK4.1

Tema 3.4. VYcrHbIl onpoc V1; V2; V3 32; OK

Psanabi Kourponsnas padora 01; OK 02; OK 03;
Tect OK .4; IIK.1; IIK.1.2;
[TpakTuyeckas padora I1K3.1; [1K4.1

Paznen 4. VYcTHbIM onpoc V1; V2; V3 32; OK

OcHoBBI TEOpUU
BEPOSITHOCTH U

KonTponbnas pabota
IInceMeHHBIN onpoc

01; OK 02; OK 03;
OK4; IIK.1; IIK.1.2;

MaTeMaTH4YeCKOH [TpakTrueckas padota I1K3.1; [1K4.1
CTATHCTHKH
Tewma 5.1. VYcrHbIl onpoc VI1; ¥V2; V3 32; OK
q [TuceMeHHBIH ompoc 01; OK 02; OK 03;
HCICHHOC Kontposnbhas pabota OK.4; TIK.1; TIK.1.2;
HHTErpUpPOBaHHE K3 1: TIKA.1
Tema 5.2. VYcrHbll onpoc VI1; V2; V3 32; OK
YuciaeHHoe KonTponbhas pabota 01; OK 02; OK 03;
auddepenunposanue OK.4; TIK.1; TIK.1.2;
ITK3.1; T1K4.1
Tema 5.3. YcrHbI onpoc VI1; V2; V3 32; OK
YncnenHoe penrenne KonTponbnas pabota 01; OK 02; OK 03;
00BIKHOBEHHBIX OK.4: TIK.1: TIK.1.2:
AU pepeHnaTbHbBIX TIK3.1: TIK4.1
ypaBHEHHUi o '

9




1.2 THUHOBBIE 3AJJAHUSA JJIs1 TIPOBEAEHUSA TEKYHIEI'O
KOHTPOJISA YCIIEBAEMOCTH

YCTHBIN OITPOC

1. Onucanne

YCTHBI ONpOC TPOBOAMUTCA C IEJIbI0O KOHTPOJSI YCBOCHHBIX yYMEHHHA U
3HAHMM M TOCIHEAYIOIIEro aHalau3a TUIIWYHBIX OMMOOK W  3aTpyJHEHUU
OOy4JaroIMXCcs B KOHIIC H3yUYCHUS Pa3ieia/TEMBI.

Ha nmpoBenenue orpoca 0TBOAUTCS 45MUHYT.

2. Kputepumn o11eHKH YCTHBIX OTBETOB
Onenka «5» «OTJMYHO» - CTYJCHT ITOKa3bIBacT TOJHBIC M TIIYOOKHWE 3HAHHS
MpOTpaMMHOr0  MaTepuaia, JIOTHYHO U apryMEHTHPOBaHO OTBEYaeT Ha
MOCTaBJICHHBIA BOIMPOC, a TAK)KE JIOMOTHUTEIbLHBIE BOIIPOCHI, ITOKA3hIBACT BHICOKUM
YPOBEHb TEOPETUUCCKUX 3HAHUM.
Ouenka «4» «X0poIo» - CTYJCHT MOKa3bIBaeT r’IyOOKHe 3HAHUS MPOTPaMMHOTO
Marepuajia, TpaMOTHO €ro Hu3jaraer, JJOCTaTOYHO IIOJJHO OTBEYaeT Ha
MOCTaBJICHHBIM BOMPOC MW JOMOJHUTEIbHBIC BOIPOCH], YMeENIOo (HOpMYyJIHpyeT
BEIBOZIBL. B TOXKe BpeMsi mpu OTBETE AOIMyCKaeT HECYIIECTBEHHBIC MTOTPEITHOCTH.
Onenka «3» «y/JA0BJIETBOPUTEIbHO» - CTYACHT MTOKA3bIBACT JOCTATOYHBIC, HO HE
IyOOKHWE 3HAHWS MPOTPAaMMHOTO MaTepuaia; MpU OTBETE HE JIOMyCKaeT TrpyOnIxX
OIMMMOOK WM TPOTHBOPEYHA, OAHAKO B (DOPMYIHPOBAHWU OTBETA OTCYTCTBYET
JOJDKHAS CBSI3h MEXKIY aHAJTWU30M, apryMEHTAlMEeH W BhIBOAAMH. J[JIs1 momydeHus
MIPaBUJILHOTO OTBETA TPEOYETCS YTOUHSIOIINE BOIIPOCHI.
OuneHka «2»  «HEYJIOBJIETBOPUTEJbHO» - JlaH  HEMOJNHBIA  OTBET,
MPEACTABIIAIONIMNA  COOOM  pa3po3HEHHBIC 3HAHMUSI TI0 TeMe BoIlpoca ¢
CYIIIECTBEHHBIMH OITHOKAMHU.

2. lMpumepHbIe BONPOCHI

Tema Bonpocel
Tema 1.1 | 1.9mo naszvisaemcs KOMNIEKCHbIM YUCTIOM?
KowmmiekcHble 2. Kax 3anucamv KOMNIEKCHOe YUCIO 8 aneeopauyeckoll
qucia dopme?

3. Umo naszvieaemcs 0etcmeumenbHol U MHUMOU YaACMsIMU
KOMNAEKCHO20 yucia?

4. Kakue wucna Hazvi8aromcs 4ucmo MHUMbIMU?

5. B kakom cnyuae 08a KOMNIEKCHbIX YUCIA HA3bIBAOMCS
CONPSAHCEHHbIMU?

6. Kakue onepayuu 6800amMcsi HA  MHOJCECMBE
KOMNJEKCHbIX Yucen?

7. Tlo xaxum npasunam npousgoosamcs apugpmemuyeckue
oelicmeust Ha0 KOMNIAEKCHbIMU YUCAAMU?




8. Kax 3anucamso KOMNJIEKCHOe YUCIo 8
MPU2OHOMEMPUYECKOU (hopme U NoKa3amenvHol opmax?
9. Jlatime nousamue MoOyis u apeymeHma KOMNIEeKCHO20
yucaa.
10. Kax uzobpadicaromcsi HA NAOCKOCMU KOMNJIEKCHblE
yucia?

Tema 2.1.
Teopus MHOXKECTB

1. Ymo makoe mHodcecmeo, snemenm MHoxcecmsea?

2. Ilpuseoume npumepvl KOHEYHO20 U OECKOHEUHO20
MHOdMCecmaa.

3. Umo nasvieaemcs nopsiokom mmuodxcecmea?

4. Kaxue onepayuu 6blnoIHAIOMCA HAO MHOMCECMBAMU?

5. Jaume  onpedenenue - noHamus — «nepeceyeHus
MHodcecmey. [Ipueeoume npumepol.

6. Jlaiime onpedenenue  nouamus  «00bEOUHEHUS
MHodcecmey. [Ipueeoume npumepol.

7. laiime onpedenenue nOHAMUS «PA3HOCIb MHOICECTBY.
IIpuseoume npumepeoi.

8. Nlavime omnpedenenue noHsmusi «OONOJIHEHUS OOHO20
MHOdcecmea 0o Opyeoeoy.  llpusedume  npumepul
O0ONONIHEeHUl MHONMCECTS.

9. Ilpusedume npumepvl OMHOUEHU.

10. UYmo nazviearom epaghom?

11. Ymo nazviearom eepuiunoil epagha?

12. Kak onpedenums cmenensb 8epuitinvl?

13. Ymo nazviearom pebpom epaga?

Tema 3.1
Huddepennmansu
0€ U UHTETPATBHOE
UCYHCIICHUEC

1. Ymo nazwiearom npedenom @yukyuu 6 mouke?

2. Ymo  Haszvleaiom  npeoeiom  (QYHKyuu — Ha
beckoneunocmu?

3. Chopmynupyiime ceoticmea npeoenos.

4. Kakas ¢ynkyus nasvieaemcs 6€CKOHEUHO-MAn0U?

5. Kaxas ¢pynkyus nHazvieaemcs 6eckOHeuHO-00abuOouU?

6. /atime onpeoenenue npouzeo00HOU HYHKYUU.

7. Ilepeuucnume npauna HaAxodcOeHUuss HNPOU3BOOHOU
dyukyuu.

8. latime onpedenenue croxcHoU GyHKYUU.

9. B uem 3aknouaemcs 2eoMempudecKuti - CMblCl
NpouU3800HOU?

10. B uem 3axnrouaemcs MexaHuuecKuil CMulCll 8MOpou
NpouU3800HOU?

11. UYmo nazvieaemcs nepsoobpasmotii?

12. Ilepeuucnume ceoticmsea nepsooopasuou. 13. Umo
HA3b18AEMCs HeONPeOeleHHbIM UHMe2Paiom?

14. Kakxue ceoiicmea HeonpeoeleHH020 UHmMe2paild 6bl
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3Haeme?

15. llepeuucnume ocnogHvle hopMyIbl UHMESPUPOBAHUSL.
16. Kakue memoowvl unmezpuposarusi 8ol 3Haeme?

17. B uem 3akntouaemcs cymv ¢opmyavt Heromona-
Jletibnuya?

18. Jlatime onpedenenue onpedeeHH020 uHmezpaa.
19. B uem 3akmouaemcs 2eomempuyeckuli
onpeoenenHo2o unmezpana?

CMbICl

Tema 3.2.
OOBIKHOBEHHEBIE
muddepeHInanbH
bIC YpaBHCHUS

1. Kakoe ypasHnenue nasvlieaemcs ouggepenyuanvuvim?
Ilpuseoume npumepwvi. 2. Kaxas ¢ynkyus nazvieaemcs
peutenuem oughghepenyuanvbHo2o ypasHeHus?

3. Kaxoe pewenue ougppepenyuanvnoco ypagHeuus
HA3bI18aemcs 0OWUM U KaKOe — 4aCmHbIM?

4. Ymo makoe nopsoox ouggeperyuaibHo2o ypasHeHus u
Kak e2o onpeoenums?

5. Ckonbko NOCMOSHHLIX UHMEZPUPOBAHUs umeem obujee
pewenue  ouggeperyuaibHo20  YpasHeHus  Nepeoco
nopsaoka? Bmopoeo nopsaoka? Tpemwvezo nopsioxa?

6. Kax nposepums, npaguivHo U HAUOEHO peuleHue
ougpgepenyuanbHo2o ypasHeHus uiu Hem?

7. Hazosume uzsecmmuvie 6am munvt oughghepenyuanvhoix
VpasHeHUU.

8. B uem 3axmouaemcs 3aoaua Kowu?

9. Kaxoii 6uo umeem npocmeuuiee oughpepenyuaivroe
YypaeHeHue 6mopo2o nopsoka?

10. Ymo maxoe xapakxmepucmuueckoe ypaguenue?

11. Hazosume 6udvl o06weco peweHus JTUHENUHO20
oupgepeHyuarbHo20 YpasHeHus 68mopoco NopsaoKa C
NOCMOSIHHLIMU KOShhuyueHmamu.

Tema 3.4. 1. latime onpedenenue uucio8oco psaoa
Psiab 2. Jlaiime omnpeoenenue eapmonuyeckoeo psaoa 3. [atime
onpeoeneHue 3HaKONepemMeHH020 psaoa?
4. Umo nazviearom uacmuunou cymmou psoa? 5. Kakoti
PAO HA3bIBAECMCSL CXOOAUUMCA?
6. Cihopmynupytime npuzHax cxoOUMOCMU YUCTIO08020 psOd
no /lanambepy.
7. [latime onpedenenue cmenenno2o psoa.
8. Umo Ha3zvlgarom paouycom cxooumMocmu CmeneHHo2o
paoa?
Paznen 4. 1. UYmo nazvieaemcs n — paxmopuanom?
OcHoBbl  Teopuu | 2. Ilepeuucnume ocHoguvie 3a0a4u KOMOUHAMOPUKU.
BEPOSTHOCTH u | 3. Ymo naswvieaemcs nepecmanogramu?
MareMatudeckon | 4. Ymo nazvieaemcs pazmewenuamu?
CTAaTUCTUKHU 5. Umo naszwvieaemcs couemanusimu?
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6. Kaxue cobvimusi Haszvigaomcs O00CMOBEPHLIMU?
IIpuseoume npumepsi.

7. Kakue cobvimus Hazwiearomcs He8O3MONCHLIMU?
lIpuseoume npumepeoi.

8. Umo nazvieaemcs eeposimuocmoio coovimusa? 9. Ymo
HA3b18AEMCsl OMHOCUMEILHOU 4acmomou coovimus?

10. Kakue cobvimus Ha3vb18a10MCe  HECOBMECMHbIMU?
IIpuseoume npumepeoi.

11. Yemy pasna cymma necoemecmuuix coobimuil?

12. Kaxue cobvimus nasvl8aiomcs npomueonoa0HCHbIMU?
13. Chopmynupyiime meopemy ciodicerus eeposmuocment?
14. Ymo nazvieaemcsi ycioHoU 6epoimHOCmvio?

15. Cdopmynupyrime meopemy VMHOICEHUS
eeposmHocme?

16. Kakasa eenuuuna naszvieaemcs caydannou? 17. Kakas
CAYYAlHAas 8eIUYUHA HA3bIBAEMC Sl OUCKDEMHOU?

18. 3anuwume ghopmyny Bepuynnu.

19. Umo nasvlieaemcsi 3aKoHOM pacnpeoeieHuss CyyatiHoll
6eUYUHBL?

20. Kakoti  3axkoH  pacnpeoeneHusi  HA3bIBAEMCA
OUHOMUATILHBIM?

21. Ymo Hazvieaemcs mamemamuyeckum OHCUOAHUEM
OUCKPEMHOU CIYYAUHOU 8eTUYUHBL!

22. Umo nazwigaemcs oucnepcueti OUCKpemHoU CIy4auHou
8eaUdUHbL?

23. UYmo Hazwieaemcsa  cpeoHUM — KBAOPAMUYECKUM
OMKJIOHEHUeM OUCKPEMHOU CIY4AlHOU 8eaUYUHbL?

Tema 5.1 1. Kax oyenums abcontomuyro noecpeutnocme bl4ucieHuul?
Uucnennoe 2. Kax oyenumv  omHOCUMENbHYIO — NOSPEUIHOCHDb
WHTETPUPOBAHUE | BbIUUCTCHUU?
3. B uem 3axnouaemcs cymov Memooa npsamoy20i1bHUK08?
4. B uem 3axnmouaemcst cymv memooa mpaneyuti?
5. B uem 3axnouaemcs cymo memooa Cumncona?
6. Kaxou u3 npubaudiceHHblx Memooos s6/s1emcs Haubojiee
MOYHbIM?

Tema 5.2. 1. Kakx oyenums abCconomuyo nocpeuHocms bl4UCIeHUN?

Yucnennoe 2. Kax oyenumv  OMHOCUMENbHYIO — NOCPEUIHOCTD
nuddepeHnupoBa | guiuucieHu?

HUE 3. 3anuwume unmepnonayuonnyro gpopmyny Hoetomona.
Tema 5.3. 1. B uem 3aknouaemcs memoo Diinepa?

Yucnennoe

pelieHue

O0OBIKHOBEHHBIX
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nuddepeHnanbH
bIX YPAaBHEHUU

INUCHBMEHHBIN OITPOC

1. Onucanue

IInceMeHHBIM ONIPOC MPOBOAUTCS € LEIBIO KOHTPOJII YCBOCHHBIX YMEHUU U
3HAHMM M TOCIHEAYIOIIEro aHaldu3a TUIWYHBIX OMMOOK W  3aTpyJHEHUU
oOy4aronuxcs B KOHIE U3YUYEHHUs pa3ziesia/TeMBI.

Ha mpoBenenwne onpoca otBoautcs: 30MUHYT.

5» «OTJAMYHO» - B paboTe JlaH MOJIHbIN, pa3BEPHYTHIA OTBET HA MOCTABJICHHbBIC
BONpochl. M3noxeHue 3HAHUNW B MUCbMEHHOW (hOpMe IOJIHOE, CUCTEMHOE B
COOTBETCTBUM C TpeOOBaHUAMH Yy4eOHOM mporpaMmbl. 3HaHHe 00 OOBEKTe
JEMOHCTpUpYETCS Ha (OHE TIOHUMAHUA €ro B CHUCTEME JaHHOM HayKu u
MEXKIUCUUIUIMHAPHBIX CBA3€ld. OTBET WUBJIOKEH JIUTEPATYPHBIM SI3BIKOM C
UCIIOJIb30BaHUEM HAYYHOM TEPMUHOJIOTHH.

«4» «xopomo» - B paboTe JaH MOJHBINA, pa3BEPHYTHI OTBET HA MOCTABJICHHBIN
BOIIPOC, IMIOKa3aHO YMEHUE BBIACIUTh CYLIECTBEHHBIE W HECYIICCTBEHHBIC
npu3Haku. Mmeromuecs y o0ydaromerocs 3HaHus COOTBETCTBYIOT MUHUMAIbHOMY
o0beMy coJepkKaHUA MPEIMETHOM MNOATOTOBKHU. M3noxkeHue 3HaHUM B
NUCbMEHHOM (OpME TIOJIHOE, CHUCTEMHOE B COOTBETCTBUU C TPEOOBAHHUSIMU
y4eOHOH mporpaMMbl. BO3MOKHBI HECYIIECTBEHHbIE OIIMOKU B (POPMYITHPOBKAX.
OTBET JOTWYEH, W3JIOKEH JUTEPATYPHBIM S3BIKOM C HCIIOJb30BAHUEM HAYYHOHN
TEPMUHOJIOTUH.

«3» «yIOBJIETBOPUTEJBbHO» - JaH HEJOCTATOYHO IIOJHBII M HEJOCTATOYHO
pa3BepHYTHI OTBET. JlOMyIIeHbl OMMOKK B PACKPBITUM TOHSITHH, YOTpeOIeHUN
tepmMuHOB. OdopmiieHre TpeOyeT MOMpaBoOK, KOPPEKIIUH.

«2» «Hey/[0BJIETBOPUTEJbHO» - JaH HEMOJIHBIA OTBET, MPEACTABIISIIONIUN COO0M
pa3po3HEHHbIE 3HAHUS MO TEME BOINpOca C CYIIECTBEHHBIMU OIIMOKAMH B
onpeneneHusx. M3noxkeHue HErpamMoTHO, JOIMYIIEHbI CYIIECTBEHHbIE OIIMOKH.
OTCyTCTBYEeT HHTEpEC, CTpPEMIICHHE K JOOPOCOBECTHOMY U KAau€CTBEHHOMY
BBITIOJTHEHUIO YUYE€OHBIX 3aJJaHUM.

3. MpumepHble 3aaaHUA

Tema 3.1. IuddepeHIMAITILEHOE U HHTETPAITLHOE UCUUCIIEHUE

Bapuanr 1

1. ChopmynupyiiTe onpeeneHus: npeaeia GyHKIUU IpU CTPEMIICHUU apTyMeHTa
K YHUCITY.

2. Maiite onpenenenus npeaena GyHKUUN IpU CTPEMIICHUHN apryMeHTa K YUCITy
clieBa.

3. Kakas ¢yHnkius HazpiBaeTca 6eckoHeyHo Ooubioit? [lpuseante npumep.
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4. Kak pacKpbIBalOTCSl HEOMIPEAEIEHHOCTH B 1A 0/0 u oo/c0, COJIEPIKAIIME B
YUCIUTENE U 3HAMEHATEIIE MHOTOUJIEHBI?
5. 3anuuinTe nepBblii 3aMeYATENbHBIN MPEIe].
Bapuanr 2

1. ChopmynupyiiTe onpeenenus: npeaeia GyHKIUU IpU CTPEMIICHUU apryMeHTa
K O€CKOHEYHOCTH.
2. [JaiiTe onpenenenus npeaeia GyHKIUU TPU CTPEMIICHUU apTyMeHTa K YUCITy
crpasa.
3. Kakas ¢ynkuus HazpiBaeTcsi 6eckoneuHo manoi? [lpusenure npumep. Kakossl
CBOMCTBAa OECKOHEUHO MAaJIBIX?
4. Kak packpbIBarOTCs HEOIIPEAEIEHHOCTH BuAa 0/0, coiepKalllie B YUCIUTENE U

3HaAMEHATeJIe NPPAMOHAIBHOCTh
5. 3anuimmTe BTOPOU 3aMevaTesbHbIN peaed.

Tema 3.2. OOBLIKHOBEHHEBIE III/Id)d)GDGHI_[I/IaJIbHBIG YPAaBHCHMHA

Bapuanr 1

1. CpopmynupoBaTh 0OI1IIHE TTOJIOKEHUS TPU COCTaBICHUU AU(depeHIIUaTBLHOTO
ypaBHEHUS TIO YCIOBHIO 3aJ1a4Hu.

2. ChopmynupoBath 3a7a4y 0 paJloaKTUBHOM paciajie, 3amucarh JIJIs Hee
mu(pepeHranbHoe ypaBHEHHE

3. ChopmynupoBaTh 3a/1auy O MaJICHUU TeJ B aTMOC(hEpHOH cpeie, 3anucaTh JjIs
Hee nuddepeHranbHoe ypaBHEHHE.

Bapuanr 2

1. 3anucate nuddepeHnmanbHOE ypaBHEHUE TOKA3aTEIbHOIO POCTa U
MOKa3aTeIbHOTO YOBIBaHUS | MOJYYIHUTH ero pemieHue. [IpuBectu mpumepsl
MPUKIIATHBIX 33714, PEIIAeMbIX C €r0 TOMOIIIBIO.

2. ChopmynupoBarth 3a7a4y O TapMOHUYECKHUX KOJICOaAHUSX, 3aICaTh
muddepeHnranbHoe ypaBHEHUE TaApPMOHUYECKUX KOJICOaHMIA.

3. CopmynupoBaTh 3a7a4y O aJ€HUN Tell B aTMOC(epHOi cpenie, 3anucaTh 17
Hee auddepeHImaibHOe ypaBHEHUE.

Tema 5.1. UnciieHHOE HHTETPUPOBAHUE

Bapuant Nel
1. Onucath cyTh MPUOIMKEHHOTO BBIUMCICHHS OMPEICICHHOTO MHTErpaja
1o popMyJie NPsSIMOYTOJIbHUKOB.
2. Onucath CyTh MPUOTIKEHHOTO BBIYMCIICHUS ONPEACICHHOTO HHTErpaia mo
dbopmyne CuMriicoHa.
3. Yucnennoe uHTEerpupoBaHue IupdepeHINaTbHBIX yYpaBHEHUI METOA0M
Jilsepa.

Bapuant Ne2
1. Onucath cyTh NPUOIMKEHHOTO BHIYUCICHUS OMPEIEICHHOr0 HHTerpaia 1o
dbopmyIie IpsIMOYTOIBLHUKOB.
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2. Onmcath CyTh TPUOIMIKEHHOTO BBIUUCICHUS OTIPEICTICHHOTO HHTETPpaIa 1Mo
dbopmyiie Tpanemnui.

3. Yucnennoe uHTerpupoBanue AuddepeHuanbHbIX yYpaBHEHUN METOI0OM
Pynre-Kyrra.

Paznen 4. OCHOBBI TCOPHUHU BEPOSITHOCTH M MATEMATHYE€CKOW CTATUCTUKH

Bapuant Nel
1. ChopmynupyiiTe TOHIATHE CITyIallHOTO COOBITHS.
2. ChopmynupyiTe MOHATHE TOCTOBEPHOTO COOBITHS.
3. Kakue coObITHS Ha3bIBAIOTCS] PABHOCHILHBIMU?
4. Yto Ha3bIBaeTCsI CyMMOM COOBITUIA?
5. 3anummTe GopMyiTy KIaCCHUYECKOTO ONpEAeSICHUsI BEPOSATHOCTH.
6. UeMy paBHa BEpPOSATHOCTb CyMMBI ABYX COBMECTHBIX COOBITUIA?
7. 3anummTe GOpMyITy YCIOBHOM BEPOSITHOCTH.
8. ChopmynupyiiTe NOHITHE 3aBUCUMBIX COOBITHIA.
9. UeMy paBHa BEpOATHOCTb ITPOU3BEACHUS HE3aBUCUMBIX COOBITHIA.
10.3anummre popmyiny baiieca.
Bapuant Ne2
1. ChopmynupyiiTe NOHATHE BEPOSTHOCTH.
2. ChopmynupyiiTe NOHATHE HEBO3MOXKHOTO COOBITHS.
3. Kakue coObITHSI Ha3bIBAIOTCS TPOTHUBOIIOIOKHBIMU?
4. YUto Ha3bIBaeTCs MPOU3BEACHUEM COOBITHA.
5. Uemy paBHa BEPOSITHOCTb CYMMBI IByX HECOBMECTHBIX COOBITUI?
6. /laliTe MOHATHE YCIOBHOU BEPOATHOCTH.
7. ChopMynupyiTe MOHATHE HE3ABUCUMBIX COOBITHM.
8. 3anumure GOPMYITUPOBKY TEOPEMBI YMHOKECHHUSI.
9. 3anummte GopMyIly IOJIHON BEPOATHOCTH.
10.3anummre Gopmyny bepaymim

TECTbBI

1. Onucanue
TecTbl MPOBOIATCS C LEIBIO KOHTPOJISI YCBOEHHBIX YMEHUM, 3HAaHUW U
MOCJIEYIOUIEr0 aHaliM3a TUIUYHBIX OIIMOOK (3aTpyJHEHUM) oOydarouuxcs B

KOHIIE U3YUYEHUS pa3fiesia/TeMBbI.
Ha BbInosiHeHue Tecta OTBOAUTCS 45 MUHYT.

2. Kpurepum oueHkun
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Ouenka

KoauuecTBo BEPHBIX OTBECTOB

«5» - OTJIIMYHO

Beimmonaeno 91-100 % 3ananuii

«4» - X0poI110

Brmmonaeno 76-90% 3ananuit

«3» - yAOBIETBOPUTEIHHO Brmmmonaeno 61-75 % 3aganuii

Beimmontaeno we 6osiee 60% 3amanuii

«2» - HCYIOBJICTBOPUTCIILHO

3. [IpuMepHbIe TECTOBbIE 3aJAHUS

Tema 3.4. Panel

1 Bapuanr.

3ananue 1.YeTBepThlil WieH psana z

n=1 2n—

)" paBen:

A L
5

b. 1
9

B.
I. 1

7

2 3 4
3ananue 2. P cosx COZ X, COZ X, 00254X +

1
7

_ ABJSIETCAL. ..

A. CtenneHHBIM

b. ®yHKIIMOHATBHBIM

B. 3nakouepenyrommumcs
I'. 3HaKOMOIOKUTEIHHBIM

3ananue 3. [lan psin Zo—l Ucnonb3yst He0OX0AMMOE YCIIOBHE CXOUMOCTHU
c=10n+

pslia, cesiaiTe BHIBO
A. pspa pacxoguTcs
b. psan cxogutes
B. Henb34 onpenenuTh CXOAUTCS WM PACXOAUTCS Pl
I'. npyroii oTBeT
3amanune 4.Pan Z[ j MCCJIEIOBAJIM HA CXOJUMOCTH 10 Npu3HaKy Koin, Beraucaunm

apeaesn k = lim Q/a* . Torma MO>KHO cJieJaTh BBIBOJ, UTO .

A. JlaHHBIM pa)] CXOJIUTCS

b. JlaHHBIH psia pacXOaUTCS

B. JlanHbIN psii MOKET KaK CXOAUTHCA TaK U PACXOIUTHCS.
I'. JlaHHBIN psif HE CYLIECTBYET
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3ananue 5. Halinure cymmy pajna i[lj

n=1 2
1. 1
2. -1
3. 05
4. -0,5
3aganue 6. YCTaHOBUTE MEXK]y PSIJOM M €r0 Ha3BaHHUEM.
HazBanue Pan
1. Pax ¢ monoXuTenbHBIMU A 1_1 N 11 +1 _
YJICHAMHA 2 3 4 5
2. 3HaKoYepeIyIOIIUCs B. X+ x2+x3+x*+x° +...
pAan B. 1+2+3+4+5+6+...
3. CrereHHOM psij I'. cosx+cos® Xx+cos® X +cos* X +...
4, OYHKIMOHAJIBHBIN PsIT

3ananue 7. YCTaHOBUTE COOTBETCTBUE MEXAY YHCIOBBIM PSJIOM U €ro OO0IIKUM
YJIEHOM a,,

Pan OO1mmii uieH psana a,
11,111 Ao L
246 8 n+2
2. 1+1+1+1+... B. an:i
35 2n
3.1,1.1. 1, B - :
357 9 2n+1
4. 1+1+1+l+. F an: 1
3 4 5 6 2n-1
2 BapuMaHT
3anganue 1.
o w (_1)2n—1
YeTBepThIil WICH psaa > ==L paBeH:
~ 3n+1
A.l
b. _1
13
B. 1
13
.t
9
3amanue 2.

Pam 1ty iy v saBnsercs
2 8

A. 3HaKouyepeayroumMces

b. ®yHKIIMOHATBHBIM

B. Crenennbim

I'. 3HaKOIMOI0KUTEIBbHBIM.
3amanue 3.
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—2n+1 o
[aHn psin Z—l . Ucnionb3yst HEOOX0MMOE YCIOBUE CXOJIUMOCTH psijlia ClIeNaiTe

n=1 -
BBIBOJI
A) psin cxonuTest
b) psin pacxonurcs
B) Henb3s onpeaenuTh CXOAUTCS WM PACXOIUTCS P
I') npyroii oTBeT.
3anganue 4.

PHI[ ii HCCJIICAOBAIM Ha CXOAHUMOCTH IIO IIPHU3HAKY I[aHaMGGpa, BBIYHCIINIIN
= N

OPEOEI § _jim 2a _5. TOTJA MOKHO CHENIATh BBIBOJ, YTO. ..

Y
A. JlanHbIl paa cxoauTcs
b. JlaHHBII psia pacXOAUTCS
B. JlaHHBIN psi MOKET KaK CXOIUTHCA TaK U PACXOJIUTHCA.
I'. JlaHHBIN psig HE CYLIECTBYET

3aganue 5.

Haiinure cymmy psana: i(ij

—\10
Al
b. 0,1
B. 0,9
r. 1
9
3aganue 6.

YcraHoBute MCXKAY pAAOM U €TI0 Ha3BAHHCM.

HazBanue Psan

sin x+sin? x+sin®x+sin* x +...
1+ 2X+3x% +4x3+...

1 1 1 1 1

_+_

1. Pag ¢ monoXuTeabHbIMA
YyJIeHaMuU

2. 3HaKoYepemyIouncs
pan

3. CreneHHOM ps

4. DyHKIMOHAJIBHBIN sl

- © w

1-2+3-4+5-6+...

3agaue 7.
VY cTaHOBUTE COOTBETCTBUE MEXY YHCIOBBIM PSJIOM U €r0 OOLIUM YJIEHOM a,

Pan OO01mmii uneH psana a,
1, 1,111 - A g L
2 4 6 8 n+2
2. 1,111, B. ool
2 4 8 16 2n
3 1+£+1+i+... B an:i
4 9 16 2"
4, 1,111, oot
3 45 6 n
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CAMOCTOATEJIBHASA PABOTA

1. Onucanue

CamocTosTenbHas padoTa Mo JTaHHOMY pas3zelly/TeMe BKIYaeT paboTy Mo
CaMOCTOSITEIbBHOMY H3YYEHHI0 OOYYaloIIMMHUCA psAa BOIPOCOB, BBIITOJIHEHUS
JIOMAIITHUX 3aJIaHuH, MOATOTOBKY K J1a00paTOPHO-TPAKTUYECKUM 3aHATHUSIM.

Ha camocrostenbHOEe W3y4eHHE MPEACTABICHHBIX HHUXE BOIPOCOB U
BBITNIOJIHEHHE 3a/1aHuil oTBOAUTCS 30 MUHYT.

2. Kputepum o11eHKH caMOCTOATEIbHOI padoThI
5» «OTJIMYHO» - B CAaMOCTOSATEIBHON paboOTe JaH MOJHBIN, pa3BepHYTHIN OTBET Ha
MOCTABJICHHBIC BOMPOCHI. l3n0keHWe 3HaHWI B THCHMEHHOH (opMe IOHOE,
CUCTEMHOE B COOTBETCTBMM C TpeOOBaHMSIMM y4e€OHOM IMporpaMMbl. 3HaHHE 00
00BEKTE AEMOHCTpUpYETCS Ha (JOHE NOHMMAHUS €ro B CHUCTEME JaHHOW HayKu U
MEXIUCIUIUIMHAPHBIX CBA3€i. OTBET W3J0KEH JINTEPaTypHBIM SI3BIKOM C
UCIIOJIb30BaHUEM HAYYHON TEPMUHOJIOTHH.
«4» «XOpoUIo» - B CaMOCTOATEIbHON paboTe AaH MOJIHBIN, Pa3BEPHYTHIA OTBET Ha
IIOCTaBJICHHBIA BOIIPOC, IIOKa3aHO YMEHHUE BBIACIUTb CYLIECTBEHHBIE U
HECYLIECTBEHHbIE  MNpu3Haku. MwMerommecs y  oOyyaromierocss  3HaHUsA
COOTBETCTBYIOT MUHUMAJIBLHOMY OOBEMY COJIEpkKAHUSA MPEAMETHOM MOATOTOBKH.
N3noxeHne 3HaHui B MUCbMEHHOW (hOpME MOJHOE, CHCTEMHOE B COOTBETCTBUU C
TpeOOBaHUAMU y4eOHON Mporpammbl. BO3MOXHBI HECYHIECTBEHHbIE OIIMOKH B
dopmynupoBkax. OTBET JIOTHYEH, H3JIOKEH JMUTEPATYPHBIM  A3BIKOM C
WCIIOJIb30BaHNEM HAYYHOM TEPMUHOJIOTHH.
«3» «yIOBJICETBOPUTEJBHO» - JaH HEAOCTATOYHO IIOJHBIM M HEIOCTATOYHO
pa3BepHYThIM OTBET. J[OMyIIeHbl OMMOKK B PACKPBITUM TOHSITHH, YNOTpeOIeHUN
tepmMuHOB. OdopmiieHre TpeOyeT MOoMpaBoOK, KOPPEKIIUH.
«2» «Hey/0BJIETBOPUTEJbHO» - JaH HEIMOJIHBIA OTBET, MPEACTABIISIIONIUN COO0M
pa3poO3HEHHbIE 3HAaHUA IO TEME BONPOCA C CYIIECTBEHHBIMH OIIMOKaMHU B
onpeneneHusx. W3noxkeHne HErpaMOoTHO, BO3MOJKHBI CYIIECTBEHHbBIE OIIMOKHU.
OTCyTCTBYEeT HHTEpEC, CTpEeMJICHHE K J0OpOCOBECTHOMY U Kau€CTBEHHOMY
BBINIOJIHEHHUIO YUEOHBIX 3aJaHuil.

IIpuMepHbIe 3a1aHuA 111 CAMOCTOATEILHON PadoThI

Tema 1.1. KomMruiekcHbIE Unca.

Bapuanr 1
1) BhBINOJHUTD JACHCTBUS B ajreOpanveckoil popme 3arucH:
3-2i . )
—  0)(—2-i)(2+i);
SAL 6 (2-i)as)
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2) 3ammcaTh KOMIUICKCHBIE 4YHCIa B TPHUTOHOMETPHYECKOH ¢opMe W
BBITIOJTHUTH JIEHCTBUS:
- - Z . 2
2, =—3-i; Z,=2-2i a) Z—l 6) Z;

3) BbIMOMHUTE JCHCTBHS HajJ KOMIUICKCHBIMH YHCIAaMH B TIOKa3aTeIbHOM

dopme:

Z, =—6—6i\/3; Z,=—1-i a) 2,-2,; 0)Zz

Bapuanr 2

1) BBINOTHHATH OeHCTBUS B anreOpandeckoi ¢popMe 3aIicu:

2+3i . .
a ;o 0) (3+2i)(2-0);
) 235 6) (3+2i)(2-i)
2) 3amucaTh KOMIUIGKCHBIE 4YHCIa B TPUTOHOMETPHUSCKOH QopMmMe w
BBIITOJIHUTD ﬂGﬁCTBHH:
Z, = 6i; Z,=-2+2i\3 a) z,-Z, 6)2;

3) BoImoiaHUTh OEHCTBHS HaJ KOMIUIEKCHBIMH YHCJIAMH B ITOKa3aTCIBHOU

dbopwme:

Z,=—4—4i; Z,=—4+4i3

a) i;
ZZ

6) Z;

Tema 3.1. Z[I/Id)d)eDGHHI/IaJIBHOG H UHTCTPAJIBHOC MCYHUCIICHHUC

Bapuant
(coorseTcTB .
yeT HoMepy 3aganust (BBIYHUCIUTH TPOU3BOIHBIC (HYHKIIHIA)
10 CIHCKY)
1. 4 = cos5x * cos3x
y=2x5—F y = /4_\/§ y =1g(9 — x?) y
2. 1 y = sin5x - sin3x — x
=(2 1 3 — — p3—2x
y= @+ 1) Y T 3x—1)° y=e
1 = - si
3. y = 3x*+ 2x3 y = (2x — 3)3 y= Esian Yy = cosx - sindx
4. = cos4x - sinx
y = (3vVx —2)x? y =+/x2—8x + 12 y = (0,7)*cos3x Y +15x
5. x? -3 1 x p— T
y=x+2 y =V2x — — y =32 —5(0,7)* y—ctg9+cosg
6. ) ¢ x LT
x y=tg-—sin-
=4x+ - = cos? - 7 7
Y NPT Y 4
7. , 1
x*+5 243 =
_ = |,3 ! = cos4x + ctgx 3X
YT r 2 Y=t Y g cos?3
8. 0,2 —
Y= = 9% + V25 Y= Gy y =57 4 9(0,1)* y = etgx




1

9. x
= - 2 — = - 4’ 4 = —
Yo B 3 y=G-w Y lgx Y = arccosx
10. x 1 . 1
= — — —5x p—
Y= x+2 y (3—x)? y=2 sin“%
11. x3 - s
y:—6x+x2+_ y = ’1+\/§ y=51—3x+(0‘6)7 y gx
12. S S 1
Y=Y —3 y=+v2-x° y = sin® y =arctg -
13. 2 X — ¢jn?2
° y=—x+% y=0"+3x—-4)° y=xzcosZ y=six
14. y= y =+/16 — x? y = 3% —5(0,7)** Yy = —X-cos2x
15. x? 1 y = T7ctg(2x — 27
y=gt= YT ax ) . G “ )
X — 2
16. y:3 _% = —az — y = 3tgx Yy =cos"x
17. 1 X Yy = sinx - cos5x
y=xy/x — 8x° y= [x+-= y = 4sin—
x 4
4 =
18 Yy = (3 - F) (xz + 1) y= (4X + 3)6 y = xSin — y 4Ctg(2x + 3)
19. 5% =2m — 0,5 cos(m
y= y=0x+1DJx2+1 y=x3_2 Y —(x)
20. 3 1 92230 z
y=(2+5)e-1 | y=Vi—I@+1y y= = 2 30eosEr
21. x% + 3x =3sin?(2x — 1
2 y= x - jx y=Bx—2)° y = e y = arcsiny1 + x?
x —_—
23. yzi + 2x y = xz 4x — 3 y = eszinX y = 3COS(2,3X - 101'[)
24. 1 X T
y_x_; y=\/5—4x—x2 y=8COS§ y:arctgl_x
6
2 - y=2T43x =% Y=o y = arctgy/x? + 2x
26. y=02x—-3)3x+1) y=v6x + 2 y = 5173% ¢ (0,6)§ y = arccos(1 — 2x)
217. 2x—3 . —_ —
y= T—ar y = (x% — 6x + 5)? y = 27 — sin3x y arctgvidx — 1
28. 2 — ;
Y =7 i = y = 5(3x% — 6x3 — 3)5 y = sin3x y = arcsin3ax
29. ax +b 1 _ . X
y=Cx+d y=\/1—x3 y:e7 y—aTCSlle
30. _ (3x + 2)(2x - 3) y = (xz — bx — 3)5 y = eCOSSx y = Sin(_x) + sinx
7

Tema 3.1. JuddepeHnnanbHOE 1 HHTErPAIHHOE UCUHUCIIEHUE

| BapuanT | Il BapuanT | 11 Bapuant
«3»

i 22 a) | 3x-8 a) |j 4x+2

lim3.73 I'ﬂ‘ 4x+2 I|£p —

6) |jm == 6) lim 25 6) lim =&

lim " Hime b
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-5
B) x -3 B) x -9
lem x—6 I!Ep X 2_25 X3
T sin 2x r r
)I)!Ep ) lem sin 3x ) I!m sin 5x
«4»
) Jim X2 ) Jjm X 48 a) [im_x -1
,!pr+3x+3 w2 x +6 oLy 52
0 0 x+3x 2 by =2+ +3x-1
/lim im0t ) fm A2
3 ) X X tox X—>00 x+2x +4x-2
3x —2x +3x+1
4y —x' —Tx+8
p) lima—peee 5) |im x5+ p) lim_x"-1
x—2 x -4 x—3 x -9 x—l 5x —4x -1
2
r) [1m to4x n lim 2 nlim
x—0 Sin 3x x—0 Sin3X Ho smsx
«5»
-1 *_07 °_8
a) Ilm X a) h X —X
i X1 ) lim =3 8) lim * -
8y -3 +2x . 2Y —4x+5 ) +2x-3
0) lim === 6) lim X 6) lim X123
e AX - 2X+ e X+4 54! 300x—1000
2 - -
) lim VA+x+x 2 B) Ilm B)Ilm
Xl X+1 X—2 x—0
\/1+X+X2—\/7+2X—X2 \/1+X+X2—\/1—X+X2
X2—2X X —X
2 - 2 2 2
r X tq 4x
lim 2x nlim ©
x50y nyg x>0 gjn”x
KOHTPOJIBHAS PABOTA

1. Onucanue

KontponbHas paboTta mpoBOAUTCS C I€IbI0 KOHTPOJISI YCBOCHHBIX YMEHHMH,
3HAHUM W TIOCJIEAYIOMIEr0 aHaiu3a THUIHYHBIX OIMOOK  (3aTpyIHEHUM)
OOy4JaronMXcs B KOHIIE U3yUYCHHUSI pasjiesia/ TEMBI.

[TuceMeHHas KOHTpPOJIbHAS paboTa BKJIIOYACT 2 BapUaHTa 3aaHui. 3adaHus
nuddepeHIUpyOTCsT MO YPOBHIO  CIIOKHOCTH. BapWaHThl  NHChMEHHOMU
KOHTPOJIbHON pPabOThl PaBHOILICHHBI IO TPYIHOCTH, OJWHAKOBBI IO CTPYKTYpeE,
napaJyieIbHBI 110 PACIIOJIOKCHHUIO 3aJaHHMK: MO OJHUM W TEM K€ IOPSIKOBBIM
HOMEPOM BO BCEX BapHaHTAaX IMHCbMEHHOW MPOBEPOYHON pPabOTBI HAXOIUTCS
3aJjaHue, MPOBEPSIONIEE OJUH U TOT JKE DIIEMEHT COACPKAHHSL.

Ha BrImosiHeHNE KOHTPOJIBHON PabOThI OTBOAUTCS 45 MUHYT.

2. Kpurepum ouleHKM KOHTPOJIbHO padoThl
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5» «O0TIAM4YHO» - TIyOOKOE€ W TIOJIHOE OBJIAJICHUE COACpPKAHUEM Y4eOHOTO
MaTepuana, B KOTOpPOM OOydaroumuics CBOOOJHO M YBEPEHHO OpPUEHTUPYETCS;
HAay4YHO-TIOHSATUMHBIM  alllapatoM;  YMEHUE  NPAKTHYECKH  IMPUMEHSTH
TEOPETUYECKHE 3HAHMS, BBICKA3bIBaTh U 00OCHOBBIBATH CBOM CYKJeHUs. OleHKa
npeanojaraeT rpaMOTHOE U JIOTUYHOE M3JIOKEHUE OTBETa, OOOCHOBaHHUE
COOCTBEHHOI'O BBICKA3bIBaHUS C TOYKM 3PEHUS M3BECTHBIX TEOPETUUYECKUX
IIOJIOKEHUM.

«4» «xXopomo» - OOyYarOIIMICS IMOJTHO YCBOWJI YYEOHBIA MaTepwall, BIIaJeeT
HAay4YHO-TIOHSITUHHBIM anmnapartoM, OPUEHTHPYETCS B H3YUYCHHOM Marepuale,
OCO3HAHHO MPUMEHSAET TEOPETUUYECKHE 3HAHUS HA MPAKTHKE, TPAMOTHO M3JIaraet
OTBET, HO CoJiepKaHue B (popMa OTBETA UMEIOT OTACIbHBIE HETOYHOCTH.

«3» «YyAOBJETBOPUTEJbHO» - OOydJalOmMMACS OOHApPY)KWBAET 3HAHUE U
MOHMMAHUE OCHOBHBIX TIOJIOKEHUM Yy4eOHOro wmarepuana, HO H3JAraeT ero
HEIOJIHO, HEMOCJIEIOBATENIBHO, TOMTYCKAET HETOUHOCTH B ONPEICTICHUN MTOHITUH, B
MPUMEHEHUHU TEOPETUYECKUX 3HAHUW MPU OTBETE HA MPAKTUKO-OPUEHTUPOBAHHBIC
BOITPOCHI; HE YMEET JI0OKa3aTeIbHO 0OOCHOBBIBATH COOCTBEHHBIE CYKICHUS.

«2» «HeyIOBJIETBOPUTEJIBLHO» - OOydYalOIIMICS UMEET pa3po3HEHHbIE,
OeccucTeMHbIe 3HAHHUS MO pasfeny/ TeMe, JOMYCKAaeT OMIMOKH B OIpeeTICHUH
0a30BBIX MOHSTHM, MCKAKAET UX CMBICI, HE MOXET NPAKTUYECKU MPUMEHSThH
TEOPETUYECKHUE 3HAHMUS.

1. MpumepHble BapUaHTbl 3a4aHWUIA

Tema 2.1. Teopuss MHOXKECTB

B-2
B-1 3ananmue 1 (0a30Bblii ypOBeHB):
3ananmne 1 (0a30Bblii ypOBEHB): ITycts A (-5;0), B [2;6) — unTepBaNbHBIC
[Mycts A [-5;0), B (-2;4) — unTepBasbHbIe MIPOMEKYTKH LENBIX YHCET;
MIPOMEXKYTKH LEBIX YUCEIT; C={X|X2+3x+2=0} — MHOKECTBO PEIICHUN
C={X|X2+3X-4:O} — MHO>KECTBO pELICHUHN KBaJPAaTHOI'O YPABHEHUS.
KBaJIpaTHOT'O ypaBHEHUSI. 3anuIIUTE C MOMOLIBIO NEPEYNCIICHUS
3anuiuTe ¢ MOMOIIBIO NEPEUUCIICHUS 3JIEMEHTOB MHOYKECTB, CIEAYIOLINE
2JIEMEHTOB MHOXECTB, CIEAYIOLINE oTepaluu:
OTIepaIINH: A)ANnC = 0)BNA= B)A/
a)ANB= 6)BNnC= B) A/ B = r)CAA = nHBNAUC=
C= r)CAA= m)BNAUC=
3ananue 2 (MOBBILICHHBIA YPOBEHb):

3ananue 2 (NOBBILICHHBIN YPOBEHB): Bripasute uepe3 0a30Bble MHOXKECTBA U
Bripasute uepe3 6a30Bble MHOXKECTBA U oTepalyy HaJ HUMHU 3aKpallCHHYIO
orepary HaJl HUIMH 3aKpalleHHYIO o0yacTb:
00J1aCTh: 3amayva 1:

3amada 1: 3aja4a 2:
3amava 2:
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3ananue 3 (BbICOKMIA YPOBEHB):

B Tabnuue npuBeseHbl onepalnuu Haj
MHOKE€CTBaMHU U KOJIMYECTBO AJIEMEHTOB,
KOTOpbIC 00pa30BaIKMCh B 00JIACTSIX ITUX

3aganue 3 (BbICOKHI YPOBEHb):

B Tabnuie npuBeieHsl onepanuy Haj
MHOXECTBaAMH U KOJIMYECTBO 3JICMCHTOB,
KOTOpBIE 00pa30BaINCh B 00IACTSIX STHX

oIepamuii: onepanmii:
Onepauun Kos-Bo Onepanuu Koa-Bo
(3ampocnbi) IIEMEHTOB (3ampocki) 3JIEMEHTOB
Kupad 70 Macio 164
Cron 112 Chip 44
Mocbka 16 XoJcT 150
Cnon N Moceka o Xonct N Macno 108
Kupad N Mockka 0 Crip U Xomcr 194
XKupad U Moceka 164 Xouer U Coip U 238
U Cnon Macio

Kakoe xom4ecTBo 3JIEMEHTOB 00J1aCTH

?
Caon N 2Kupag’ Kakoe xonnuecTBo snemMeHToB obaactu CeIp N

Macao?
OtBeTs! (BapuaHr 1) OtBeThI (BapuaHT 2)
3aganme 1. 3aganue 1.
A(-5,-4,-3,-2,-1) A(-4,-3,-2,-1)
B(-1,0, 1, 2, 3) B(2, 3,4, 5)
C(-4,1) C(-2,-1)
Pemrenne: Pemrenne:
a)-1 a)-2,-1
0) 1 0) mycToe MHOXECTBO
B)-5,-3,-2, -1 B)-4,-3,-2, -1
r)-5-3,-2,-1,1 r) -4, -3
o -1,-4,1 ) -2, -1
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3aganue 2. 3aganue 2.

®opmyma 1: A/(BNC) ®dopmymna: ANBUBNC
®opmyina 2: (AN B) U (C/(Au B) ®opmyna 2: C/(A A B)
3aganue 3. 3aganue 3.

Otset: Caon N Kupad =29 Otset: Coip N Macio =12

Paznen 4. OCHOBBI TCOPHUHU BEPOSITHOCTH M MATEMATUYECKON CTaTUCTUKHU

Bapuant 1

1. IIpu Opocanuu UrpanbHON KOCTU BBIYUCIUTH BEPOSITHOCTH COOBITHS «Bhimano
2 OuKay.

2. B memouke umeeTcs 5 0uHAKOBBIX KyOMKOB. Ha Bcex rpasx KakIoro Kyoka
HamMcaHa O/IHa U3 CIeAyIoNHX OYKB: 0, I, P, ¢, T. HaliTu BepoATHOCTH TOTO, YTO
Ha BBITSIHYTHIX IO OJJTHOMY M PACHOJIOKEHHBIX «B OJIHY JIMHUIO» KYOUKOB MOXKHO
OyAeT MPOYECTh CIOBO «CIIOPTY.

3. B uexe pabotaroT 6 MyX4uH U 4 >keHIIUHBI. [10o TabebHBIM HOMEpaM Haylauy
0TOOpaHbI ceMb YenoBek. HailTh BEpOsSTHOCTH TOT0, YTO CPeAr OTOOPAHHBIX JIUI]
OKa)KYTCS TP KEHILHWHBI.

4. Tlo uenu npousseaeHo 20 BBICTPENIOB, MPUYEM 3aPETUCTPUPOBAHO 18
nornaganui. Hantu OTHOCUTENBHYIO 4aCTOTY MONAJaHUM B LIEJb.

5. B amuke umeercs 15 neranei, cpenu kotopbix 10 okpameHnHbix. COopiuk
HayzAady u3BJekaeT 3 nerannd. Haiity BEpOSITHOCTB TOTO, UTO BCE U3BJIICUEHHBIC
JIETaJI OKAKyTCS OKPAILICHBI.

Bapuanr 2

1. Tlpu 6pocaHuy MOHETHI BBIYUCIUTH BEPOSTHOCTh BBIMAJACHUS «PEIIKUY.

2. IIaTh pa3nuyHBIX KHUT pacCTaBJIEHbI HAay1ady Ha OAHOM noJke. Hantu
BEPOSITHOCTH TOT'0, YTO JIBE ONPEICICHHBIE KHUTH OKAXYTCS PAILOM.

3. B rpynne 12 ctyaeHTOB, cpeu KOTOPbIX 8 OTIMYHUKOB. 1o ciucky Haygauy
0TOOpaHbl 9 CTYy/IEHTOB, HAUTU BEPOSATHOCTH TOTO, YTO CPEIU OTOOPAHHBIX
CTYZIEHTOB 5 OTJIMYHUKOB.

4. 1lpu ucnplTaHUU NAPTUU MPUOOPOB OTHOCUTEIbHASI YACTOTA T'OJAHBIX
pubOpoB okazanack paBHoi 0,9. HallTu 4uciio rogHbeIX mprudOpOB, €Ciii BCETO
ob110 poBepeno 200 mpudopoB.

5. B konBepre cpeau 100 porokapTouek HaXoAUTCS OJHA pa3bickuBaemas. 13
KOHBEpPTa Haynady u3BiekaroT 10 kaprouek. HaliTu BEpOATHOCTH TOTO, YTO CpeAH
HUX OKa)KETCs Hy/KHasl.

Tema 3.4. Paabl

Bapwuanr 1.
1. HanmrcaTh niepBbIe MATH YJIEHOB Psijia M0 3aITaHHOMY OOIIEMY YJICHY:
a) a,=—— 0) a, =—
) & 4n® +1 ) &, n!

2. Haiitu popmyny ob1iiero unieHa psaa: 2+4+8+16+. ..
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3. YcTaHOBUTH PacXOAUMOCTh Psijia C MOMOILBIO CIEACTBUS U3 HEOOXOIUMOT0

nmpusHaKa Y n+1

~2n+4

0 n

4. Ucnonw3ys npusHak Jlanmambepa, ucciaenoBaTh Ha CXOAUMOCTD P a) Z—' ;
= nl
=1

o0 n

0) ;E

5. Haiitu obmacth cX0QuMOCTH psijia Z
n=1

n+1

Bapuanr 2.
1. HanmwucaTe niepBble MATh YWICHOB psJia MO 33IaHHOMY OOIIEMY YJICHY:
2n+1 n
a)a,=—-— 0) a, =—+—
) &, n? ) & (n+1)-2"
2. Haiitu popmyiy oO1iero wieHa psija: EINE S TN
’ 3 6 12 24
3. YCcTaHOBUTH PacX0IUMOCTh Psijia C TIOMOIIBIO CIEACTBUS U3 HEOOXOIUMOTO
- 3n -1
MpU3HaKa
P nzz;‘ 2n+1

0 3n
4. Wcnoms3ys npusnak Jlamambepa, HCCIIEN0BATh HA CXOIUMOCTb PSI: @)

n=t N 2"
6 Yo

n=1

5. Haiitu obnacth cXOqUMOCTH psifia T
140N

Tema 5.1. UnciaeHHOE UHTETPUPOBAHUE

Bapuanr 1
11
j (6-5)dx
1 .IlpubnmkeHHOE 3HAaUCHNUE UHTETpaja 6 , BRIUMCIICHHOE 110 (popMyIie
MPSMOYTOJIbHUKOB
b
[FO0dx=h(F(x)+ F)+ F(x) 4ot F(x,,)) b2 _
a , TIIe n n=5’ X; =a+|h’

1=0,1,...,n-1, paBHo...

2. ITo Tabnuiie 3HaYeHMA PYHKITUN
x 0 1 2
y 4 6 9
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CoctaneHna TabauIia KOHEYHBIX PA3HOCTEH:
X Y Ay Ay

0 4
2
1 6 1
3
2 9
Toraa npubamkeHHOe 3HaUeHNE TPOU3BOIHON (HYHKIIUU
£1(x) =1(A y + 271y +ja t=X %o
h 2 h " B rouke x =0,5 PaBHO ...
Bapuanr 2
5
[@2—x)ax
1. ITpubnuxeHHOe 3HaUeHUE UHTErpaia 1 , BRBIUUCIICHHOE 110 (popMyiie
IPsIMOYT'OJIbHUKOB
b
[ E00dx=h(f (k) + F(x)+ F(0)+.t F(x,,)  p_P=2 _
a , TIIe n n:4, xi=a+|h’

1=0,1,...,n-1, paBHo...
2. Ilo Tabnuie 3Ha4eHU PyHKIIUU

x 1 2 3

y 0 3 7

CocraBiieHa TabauIla KOHEYHBIX PA3HOCTEM:
X Y Ay Ay

1 0
3

2 3 1
4

3 7

Toraa npubIMKEeHHOE 3HAUEHHUE MPOU3BOAHON (PYHKIIMN

1 2t—-1 X-X
f' X)=— A —Az ven ,~"é.t= 0,
(X) h( yo+ > Yot j h

B TOouke x= 1,5

IMPAKTHYECKOE 3AHATHUE

1. Onucanue

B xome mnpakTtuueckoro 3aHsATHs oOydaromuecss MNPUOOPETaoT yMEHHs,
MpPEeayCMOTPEeHHBIE pabodeil mporpaMMoi ydeOHOW JUCIMIUIMHBI, y4aTcs
UCIIOJIb30BaTh  (OpMyJibl, MPUMEHSITh  pa3JIMyHble  METOAMKM  pacuera,
aHAIM3UPOBaTh TOJYYEHHbIE pE3yJbTaThl M JeJlaTh BbIBOABI, OMHUPASICh Ha
TEOPETUYECKUE 3HAHMUS.
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ConeprxaHue, dTamnbl MIPOBEACHUS MPAKTUYECKOTO 3aHATHS MPEICTABICHBI B
00s3aTeTbHOM TMPWIOKEHHH MeToAuYecKue YKa3aHHsi 10 TPOBEIEHUIO
NPAKTHYECKUX 3aHATHIA M0 THCIUTLTHHE

[Ipy oOlleHMBAaHUU TPAKTHYECKOTO 3aHATHUS YUYUTHIBAIOTCS CIEAYIOIIHE
KPUTEPUU:

- KQUeCTBO BBITIOJIHEHUS pa0OTHI;

- KauecTBO 0(OpMJIICHHS OTYeTa o paboTe;

- KQ4E€CTBO YCTHBIX OTBETOB Ha KOHTPOJIBHBIC BOIIPOCHI TIPH 3aIUTE PaOOTHI.

Ha nipoBeaenne npaktudeckoro 3ausatus orBogutcs 90 (180) munyT.

2. Kpurepum olleHKH NPAKTHYECKOT0 3aHATHS
5» «OTIAMYHO» - CaMOCTOATEILHO W  MPAaBWIBHO  pEIImI  y4eOHO-
npodecCHOHANBHYIO 3a7auy WX 3aJaHie, YBEPEHHO, JIOTUYHO, TOCIEI0BATEIHHO
U apryMEHTHPOBAHHO HM3JIaraj CBOE PEIICHHE, UCIOJb3ys MOHITHS, CChUIAsICh Ha
HOPMATUBHO-TIPABOBYIO 0a3y.
«4» «X0polIo» - CaMOCTOSITEIbHO U B OCHOBHOM IMPAaBMJIBHO PEHIMI Y4eOHO-
poeCcCUOHANIbHYIO 3a/1auy WX 3a/IaHKhe, YBEPEHHO, JIOTUYHO, MOCIE0BATEIILHO
Y apryMEHTUPOBAHHO U3JIaraj CBOE PEIICHUE, UCTIOIb3Ys TOHATHS.
«3» «yI0BJIETBOPUTEJIBLHO» - B OCHOBHOM pEIIMJ Y4eOHO-TTPOPECCHOHATBHYIO
3alayy WM 3aJlaHue, JOMYyCTHWJI  HECYIIECTBEHHbIE  OIIMOKH,  ci1abo
apryMEHTHPOBAJI CBOE PEILICHUE, UCTIOJIb3Ysl B OCHOBHOM IMOHSTHS.
«2» «HeyI0BJIETBOPUTEJIBLHO» - HE PEIII y4eOHO-MPO(ECCHOHATBHYIO 3a7auy
WIH 3aJaHHeE.
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4. OHEHOYHBIE MATEPHUAJIbI 1JI1 MMPOMEXYTOYHOMN
ATTECTAIIMHA ITO YYEBHOU JUCIHHUIIJIMHE

[IpeameToM OLIEHKH SIBISIIOTCA CHOPMHUPOBAHHBIE YMEHUSI M 3HAHUS, a
TaK)Ke JTUHAMHKAa OCBOEHHUS OOIIUX U MPOPECCHOHAIBHBIX KoMmeTeHIni. OneHka
OCBOCHMSI y4eOHOM AUCHUIUIMHBI MpeaycMarpuBaer DopMy TPOMEKYTOUHON
aTTecTallMi- SK3aMEeH

IK3AMEH

1. YcaoBus aTTeCTallMM: aTTCCTaluA IIPOBOAUTCA B q)opMe 9K3aMCHa IIO
3aBCPHICHUIO OCBOCHMUA yqe6H0r0 Marcpuajia AUCHUIINIMHBI W ITOJOKUTCIIbHBIX
pe3ylibTaTax TCKYICTO0 KOHTPOJIA YCIICBACMOCTH.

2. Bpemsi arrecTauMu: Ha TPOBEACHUE AaTTECTAllMU OTBOJUTCS 3
ACTPOHOMHYECKOTO Yaca, Ha MOAr0TOBKY — 20MUHYT

3. Ilnan BapuaHTa (COOTHOIIEHHWE TPAKTUYECKUX 3a/1a4/BOTPOCOB C
collepkaHMEM y4eOHOro Marepuaja B KOHTEKCTE XapakTepa JeHCTBUM
aTTECTYEMBbIX ).

4. O01mme ycJOBUSA OLIEHUBAHUSA
OrneHka Mo MPOMEXYTOYHOM aTTeCTallid HOCUT KOMMJIEKCHbI Xapakmep U
MOdicem 8KI0UaAms 8 ceosi:
- pe3yJbTaThl BHIMOJHEHUS aTTECTAIMOHHBIX 3aJaHUMH;
- OIIEHKY NOPT(OIIHO;
- OIIEHKY MPOYMX JIOCTUKEHUM 00ydaronierocs.

5. Kpurepum oueHku.
IlepeyeHb BONPOCOB M 321aHMH /IS IPOBEICHUA IK3aMeHAa

1.YucnoBbie MHOXKECTBA.

CrpykTypa AEHCTBUTENBHBIX YHUCE U UX TEOMETPUUECKAss HHTEPIPETAIIHSI.

Munmas equauna. MHUMBIE 4uciia. MHOXKECTBO KOMIUIEKCHBIX YHCEIL.

@opMBbI 3aITUCH KOMIUIEKCHBIX YHCEII.

Crenenu MHUMOM enuHUIBL. [Iprmepsi.

Anrebpandeckas (popma 3amucu KOMILUIEKCHOTO uncia. JledcTBus Han

KOMIUIEKCHBIMU YHCIIaMU B aire0pandeckoi popme.

7. T'eoMeTpuueckas MHTEpIIpeTalus KOMIJIEKCHBIX uncel. ['eoMmeTpuueckas
CyMMa U Pa3HOCTh KOMITJIEKCHBIX YHCE].

8. Moaynb U apryMeHT KOMILJIEKCHOTO YHUCJIa.

ok wnE
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9. Tpuronometpuyeckas (opMa 3arrucu KOMIUIEKCHOTO yncia. JleficTBus Han
KOMILJIEKCHBIMU YUCJIaMH B TPUTOHOMETPUUECKOU Popme.

10.TToka3aTenbHast popMa 3aMucy KOMIUIEKCHOTO uncha. JlelicTBus Haj
KOMITJIEKCHBIMU YMCJIAMH B TIOKa3aTeIbHOUN (hopMe.

11.MHoOkecTBO. DIEeMEHThl MHOXECTBA. BHIbI MHOMXKECTB.

12.0Onepanuu Hag MHOXecTBaMHU. [Ipumepsi.

13. Inarpammel Diinepa-Benna.

14.OtHomienus. IX BUIbI U CBOMCTBA.

15.0cHoBHbIe oHATHS Teopuu rpadoB. [TocTtpoenue rpados.

16.I1lonsatue npenena GyHKIUU B TOUKE.

17.ITonsiTue npenena GyHKUUNA HA OECKOHEYHOCTH.

18.Teopems! o mpenenax. [IpaBuia BeIYHCICHUS.

19.Tlpupaienue aprymenTa u npupaiienue pynkuun. [IponsBognas GyHKIUM.

20.T1IpaBuna guddepeniuponanus. [IponsBoaHas ca0XHON GYyHKIIUH.
[Ipumepsl.

21.Tabnuiia NpOU3BOIHBIX MPOCTEUIINX (PYHKITUH.

22.DU3NYEeCKUN CMBICI TPOU3BOTHOM.

23.'eomeTpruyeCcKUil CMBICIT MPOU3BOTHOM.

24.BTopas mpou3BoAHas U €€ (PU3NUECKUN CMBICIT.

25.Haxoxnenue skcTpeMyMoB GYHKIIUU MIPU TTOMOITY TPOU3BOIHOM.

26.ITepBooOpasnas. OCHOBHOE CBOMCTBO MEPBOOOPA3HOIA.

27.Heonpenenenusiii naTerpan. OCHOBHBIE CBOMCTBA MHTETPAIA.

28.Tabnuma HeONpeIeICHHBIX HHTETPAIIOB. METOIbI HHTETPUPOBAHHMS.
[Ipumepsr.

29.0Onpenenennsiii naTerpai. ®opmyna Herotona-JIelioruma. MeTo sl
WHTETPUPOBAHUS.

30.'eomeTprueckuii CMBICH OMIPEACIICHHOTO HHTErpaa.

31.Brruncnenue mionaaen miockux Guryp u 00eMoB Tell BpaIleHusl.

32.Du3ndecKue IPUIIOKEHHS ONPECIICHHOT0 HHTETpaia.

33.00b1kHOBeHHbIE U depeHIuanbabie ypapHeHus. [lopsmok
muddepennuansuoro ypaBuenus. 3agadya Komm. MHTerpansHbie KpUBBIE.

34. Tuddepennmanbubie ypaBHeHUS 1epBoro nopsiaka. Juddepeniuanpabie
yYpaBHEHUS C PA3ACISIONIMMUCS IEPEMEHHBIMH. AJITOPUTM PEIICHUS.

35.luddepennnanbabie ypaBHEHUS BTOPOTo nopsinka. CrocoObl pelieHus.
3agaua Komm.

36.JIuHeliHbIE OJHOPOIHBIC YPABHEHHUS BTOPOTO MOPSAKA C MTOCTOSHHBIMU
koa(ppurenTamu. CiocoObl penieHusl.

37.Yucnosele psabl. CXOIUMOCTh PSJIOB.

38.1Ipuznaku cxonumoctH psiioB. [Ipusnak Jlamamoepa.

39.3HakornepeMeHHbIe psAbl. AOCONIOTHAS U YCIOBHAS CXOJIMMOCTH.

40.Crenennsbie psaabl. [Ipu3Haku cXOIUMOCTH.

41.KomOunatoprka. OCHOBHBIC TTOHATHS KOMOMHATOPUKH: TIEPECTAHOBKH,
COYETaHMsI, pa3MELICHHUS.

42 Tlpenmet Teopuu BepositHocTel. CoObrTrsi. Buapl coObITHI.
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43.CnyyaiiHble COOBITHSI M UX BUIBI.

44.YactoTa ¥ BEpOSATHOCTH COOBITHSI.

45.]JIuckpeTHas ciiydaiiHas BEIMYMHA. 3aKOH paclpeIesIeHHUs JUCKPETHON
CIIy4alHOM BEJIUYHHBI.

46.MaTeMaTH4eCKOe OXKHJIaHUE U JUCIIEPCHUS TUCKPETHOM ClIydyaliHOU
BEJIMYMHEIL.

1. BapnaHTu 3aI[aHI/Iﬁ AJIHA TIPOBEACHHUSA IK3aMEHa

denepanbHOE TOCYIapCTBEHHOE OIODKETHOE 00pa30BaTEIbHOE YUPEKACHHE BHICIIIETO 00pa30BaHUs
«IleTepOyprckuii rocyjapcTBeHHbIH YHMBEPCUTET NyTel coo01eHust
HNmnepaTtopa Anexcangpa |»
(®I'bOY BO IT'YIIC)
Kanysxckuii puauan IIIT'YIIC

PaccmoTpeHo ukI10BOi KoMHccHen 3K3AMEHAHI/IOHHI:IP1 BUJIET Ne 1 VTBEPXJIAIO

MaTeMaTHYECKUX U o nucnutuinHe «IIpukiamHas MaTeMaTuka» | 3aMecTUTeNhb AupekTopa mo YP
€CTeCTBCHHOHAYYHBIX JUCIUTLIINH g crenmansaocta 08.02.10
2 Kypc A.B. ITonesoit
IIpencenatens E.B. Ceperuna « » 2019r.
« » 2019r.

1. Yucnossle MHOXXecTBa. CTpYKTypa JIeHCTBUTENbHBIX YHCEIL.

a
2. BpraucnuTh HHTETpAN jsin xdx .
T

3

. 3 1.
3. IlpencraBUTh KOMIUIEKCHOE YMCIIO B TPHTOHOMETPHUYECKOU opme: Z;1= 5 1.

5
4. CKopoCTh MPSIMOJIMHEWHO NIBWXKymierocs tena v = (4t — t2) M/c. Bpuuciautp myTh
IIPOWICHHBIN TEJIOM 3a IEPBbIE 5 CEK.

[Ipenonasarens
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DeneparapHOE TOCYJAPCTBEHHOE OI0KETHOE 00pa30BaTENFHOE YUPEKICHHIE BRICIIIETO 00Pa30BaHHA
«IleTepOyprckuii rocyiapcTBeHHbIH YHUBEPCUTET NMyTel cO00IeHnst

HNmneparopa Asiekcanapa I»
(®Ire0Y BO IIT'YIIC)
Kanysxekuii puauan IITYIIC

PaccmoTpeno 1ukinoBoil komuccuen
MaTEeMaTHIECKHUX 1
€CTECTBEHHOHAYYHBIX JTUCIUILINH

Ipencenatens E.B. Ceperuna
« » 2019r.

SK3AMEHALIMOHHBINA BUJIET Ne 1
o nucuuiuinHe «lIpukiagHas MaTeMaTHKa
mas cneruansHoctr 08.02.10
2 Kypc

YTBEPXJIAIO

3amecTHTens AUpeKTopa mo YP
A.B. Ilonesoit

« » 2019r.

1. MHOX€eCTBO KOMIIJIEKCHBIX YHCEI. CprKTypa. CDOpMH 3aIIMCHU KOMIIJICKCHBIX YU CCII.

2. Haiinute yckopeHue TOUKH, ABHKYIIeiics TpsAMoHHeHHO 10 3akony S(t) =2t —t° B

MoOMeHT Bpemenu t =1.
3. Ha msaTh cOTpyAHUKOB BBIIENCHBI TpU MyTeBKH. CKOJBKUMH CHOCO0AMH HMX MOXKHO
pacipenenuTh, €Cli BCE IYTEBKH PA3IHMYHbI.
4. Haiitu miomaas QUrypsl, OrpaHHYEHHOM Mapaboioi y = x*+ 4x - 3 1 ocbio OX.

IIpenonasarens

denepanbHOE TOCYIapCTBEHHOE OIODKETHOE 00pa30BaTEIbHOE YIPEIKACHHE BHICIIIETO 00pa30BaHUs
«IleTepOyprckuii rocyjapcTBeHHbIH YHMBEPCUTET NyTel coo0LeHust

HmnepaTtopa Anexcangpa |»
(®I'bOY BO IT'YIIC)
Kanysxcekuii puauan IIITYIIC

PaccmoTpeno 1uki10Boi komuccuen
MaTeMaTUYECKUX U
€CTECTBEHHOHAYYHBIX JTUCIUTLIINH

E.B. Ceperuna
2019r.

IIpencenarens
« »

SK3AMEHAIIMOHHBIN BUIET Ne 1
o aucuumuinae «[IpukinagHas MaTeMaTUKa
g crenmansaocty 08.02.10
2 Kypc

YTBEPXJIAIO

3amecTuTenb qupeKkTopa no YP
A.B. IloneBoit

« » 2019r.

1. Muwumas equnauna. CTernneHd MHUMOU € TMHULIBI.
2. Bbpocator urpanpHy0 KOocTh. Uemy OyaeT paBHa BEpPOSTHOCTh COOBITHS A - «BBIMANO
YHUCIIO OYKOB, KPAaTHOE 3»?

3. Haiiaure nnomans GUrypsl, OrpaHU4eHHON JIUHUSAMH Y = 2x° +1, y=0, x=1 x=2

4. Haiigure n1exkapToBO IIpoU3BeIcHUE MHOXKECTB A u B, eciin A= {m; n}, B= {a; 6, c}.
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9. PexomeHayemasi JuTepaTypa Ajds pa3padoTKM OLEHOYHBLIX CpPeICcTB U
MOATOTOBKH 00y4YAIOUINXCH K IK3aMeHy:

OcHoBHas:

1. boromono, H. B. Marematuka [DJeKTpOHHBIH pecypc|: Y4eOHUK Jis
CIIO / H. B. boromomnos, I1. . Camoitnenko.— M. : FOpaiit, 2017. — 396 ¢. —
Pexxum moctyma: www.biblio-online.ru

2. bapun, U. U. luckperHas mateMatvka [DIeKTpOHHBIA pecypc]:]. yueoO.
N 3agaunuk ans CIIO / U. U. baspun. — M.: FOpaiir, 2017. — 209 c. - Pexxum
nocryma: Www.biblio-online.ru

3. Kpemep, H. IIl. Marematuka ais KoJuie[xkeil[ DJIEKTpOHHBI pecypc] :
yuae0. mocobue mst CI1O / H. I1I. Kpemep, O. I'. Koacranturosa, M. H. ®puaman
; moxa pea. H. III. Kpemepa.— M. : FOpaiit, 2018. — 346 c. — Pexum goctyna:
www.biblio-online.ru

4. lopodeena, A. B. Marematuka [Dnextponnsiii pecypc]: yue6. mis CIIO.
— M. : FOpaiit, 2017. — 400 c. — Pexxum noctymna: https://biblio-online.ru.

5. baBpun, 1. . MaremaTrka Jisi TEXHUUECKUX KOJUICIKEU U TEXHUKYMOB
[DnexkTpoHHbIN pecypc] : yueOHUK u npakTukym g CIIO— M. : FOpaiit, 2017.
— 329 ¢ .- Pexxum noctyma : //biblio-online.ru.

JdonoHuTEIbHAS:

1. boromonoB, H. B. Marematuka. 3amaun ¢ pemeHusamud B 2 4. Y.
1[DnexTponnsbIit pecypc]: yuedbnoe nocodue mia CIIO / H. B. boromosno— M.:
FOpaiir, 2017. — 364 c. — Pexum noctryma: Www.biblio-online.ru

2. boromonos, H. B. Maremaruka. 3agauM C pemeHHsIMA B 2 4.
Y.2[Onextponsslii pecypc]: yuedbHoe nocobue s CIIO / H. B. boromonos.
M.: IOpaiit, 2017. — 285 ¢. — Pexwum goctymna: www.biblio-online.ru

3. Kannenman, C.A. {uckpetHas matematuka [Tekcr]: yue6. mocobue. — M.:
OOPYM: UHDPA — M, 2015.- 224c¢. - (ITpod. obpazoBanue).

4. bammakos, M. U. Marematuka [Tekct]: yue6. / M. 1. bammakos. - M.:
KHOPVYC, 2017. - 394 c. - (Cpennee npodeccuoHanbHOE 00pa3oBaHue).

5. boromouioB, H.B. Ilpaktuueckue 3ansatus mno maremaruke B 2 4.[Tekcr]:
yue0. nocobue aiia CI1O / H. B. boromonos. — M.: FOpaiit, 2017.

6. Omenbuenko, B.I1. Maremartuka [TekcT]: yue6. mocodue / B.I1.
Martemaruka, 9.B. Kypbarosa. - PoctoB H /]1.: ®enukc, 2014. - 380c.
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IIpunoxenne 1.
MeToauyeckue ykazaHusi o NPOBeeHUI0 MPAKTHYECKUX
(-1a0opaTOPHBIX) 3aHATHI MO JTUCIIUIIHMHE

[losicHuTENIBHAA 3alIMCKa

Metoaudeckue ykazaHusl JUIsl CTYJICHTOB IO BBIMOJHEHUIO MPAKTUUYECKUX pabdoT
no yueOHol muctumuinae [lpuknagnas Marematuka s crneruaibHocty 08.02.10
«CTpOUTENBCTBO KEJIE3HBIX JOPOT, ITyTh U MyTEBOE XO35UCTBO»

Copnepxanue U 00bEM MPaKTUYECKUX PadbOT coOoTBETCTBYET TpeboBaHusmM DPI'OC
CIIO.

HpaKTI/I‘{eCKHe 3aHATHUA 110 JUCHUITIIIMHC HpI/IKJIa,ZIHaH MAaTCMATUKaA IIPOBOIATCA C
HCJIBIO 3aKPCINICHUA TCOPCTUYCCKOIO MaTrcpuaia u HpI/IO6p€TeHI/IH IMPAaKTHYCCKUX
HaBBIKOB ITOCJIC U3YUYCHUA TGOpGTPI‘lGCKOﬁ YaCTHU COOTBCTCTBYIOIIUX TCM.

JlanHoe nocoOue coAaepKUT § MpakTUYeCKUX padoT, KOTOpbIE 3a BpeMs 00ydeHus
JOJDKHBI BBIMIOJHUTh ~ OOydyarouigecss  HOJ PYKOBOJACTBOM IPENOJIaBaTesl.

B pe3yibTaTe BBINOJIHEHUS  MPaKTUYECKUX  paboT  oOywaromuecs
JIOJKHBI:

YMETb:
- HCTIOJIb30BaTh METObI TUHEHHOM alreOphI;
- pelaTh OCHOBHBIE MPUKIIAIHBIC 3aa4H YUCICHHBIMU METOaMU; 3HATH:

- OCHOBHBIC TOHSTUS U METOJbl OCHOB JMHEWHOW anreOpbl, MaTeMaTUYECKOTO
aHaJIn3a, TEOPUU BEPOSITHOCTEM;

- OCHOBHBIC YHCJICHHBIC MCTOAbI PCIICHUA ITPUKIAAHBIX 3aa4.

MeTtonuueckue yka3aHHUs 1O BBINOJHEHUIO MPAKTUYECKUX PadOT pacCUMTaHbl Ha
24 yaca M colepKar 8 MNpPaKTUYECKUX pabOT, MEpPEeuruclIEeHHbIX B padboueit
nporpamme no gucuuiuinie [puknaanas maremaTika

B Hauanme kaxmaol paOOThl, TMOMEIIEHBl OCHOBHBIC OIpPEACICHUS, TEOPEMBI,
dbopMyNibl U ApYyrue KpaTKUE CBEJICHUSI MO TEOPUH, U METOJAMYECKUE YKa3aHus,
HEOOXOIMMBbIC JIJIsl PELICHUsSI TTOCISAYIOIIMX 3a/1ad. 3aTeM MPUBOSITCS MOIPOOHbBIC
pEILICHUs] TUIOBBIX 33/1a4 U MPUMEPOB C KPATKUMH MOSICHEHUSMU TEOPETUUYECKUX
MIOJIOKEHUI; B KOHIIE Ka)XJIOW MPAKTHUYECKOW padOTHI comepKaTcs 3alaHud s
CaMOCTOSITEJIbHOTO PEIEHHUS, KOHTPOJIbHBIE BOITPOCHI.
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Kaxnpi  cTyaeHT oopmiiieT mpakTHUECKyl0  paboTy, KOTOpas
OLICHMBAETCS NIPETIOJABATEIIEM.

TpeOoBaHUs K BBINOJHEHUIO TPAKTUYECKUX PAOOT:

-pabota nomxkHa ObITh odopmiieHa B (alyoByl0 TamnKy, Kaxagas padora
BBITIOJTHSICTCS Ha JIucTax opmara A4;

-Ha THUTYJBbHOM JIUCTE YyKa3bIBaeTcs: ydeOHOE 3aBeAeHHE, BUJ pPadOTHI,
HauMmeHoBaHue nuctuiuinael, @O ctynenta, Ne rpynnsl, DO npenonaBatens;

-IIPU BBITNIOJIHCHHUH YKa3bIBACTCs No IMPAaKTHUYCCKOI0 3aHATHUs, TEMA, LCJIb, YCIOBHA
BaﬂaHI/Iﬁ NCPCIIUCBIBAIOTCS ITIOJTHOCTBIO,

-KaXJ0€ 3aJjaHue conpoBoxkaaeTcs (opmynamu, opOpPMICHHBIMHU 3alUCSIMU U
pacueTaMi; -B KOHIIE KaXJA0T0 3aJjlaHusi HEOOXOAMMO 3arucaTh OTBET.

[Ipu BBIMOJHEHUU MPAKTUYECKUX PAOOT oOydaromuecs MpUOOPETaIOT HABBIKU U
YMEHUSI CaMOCTOSITEIbHOW pPaboThl ¢ y4eOHOM, CHpPaBOYHONM M TEXHUYECKOU
JUTEpPaTypod, YTO TMPUTOAMTCS UM B JajbHedmed mnpodecCuoOHaATbHON
JIESITETbHOCTH.
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IIpakTuyeckoe 3ansaTue 1(44)

KommiexkcHbIe YHcJIa M JelicTBUA HAJX HUMHU. Penienue 3axay4 1
HAXO0K/IEeHHS MIOJTHOT0 COMPOTHBJIEHHS YJIEKTPUUYECKOM 1eNu MepeMeHHOT 0
TOKA ¢ IOMOIIBI0O KOMILJIEKCHBIX YHCeJI.

I.[e.m;: 3aKPCIIUTh MPAKTUYICCKHUC HABBIKH PCIICHUS 3ada4 C IPUMCHCHHUECM TCOPHUHA

KOMIIJICKCHBIX YHUCCII; C(bOpMI/IpOBaTL YMCHHUA HAXOOUTH ITOJIHOC COIIPOTHUBJICHUC
3J'ICKTpPI‘-ICCKOﬁ OCIIU IICPEMCHHOT'O TOKA € ITIOMOIIBbIO KOMIIJICKCHBIX YHUCCII.

KpaTkue TeopeTuueckue CBe/IeHus

Haxooicoenue nonnoco conpomueiernus 3]Z€Kmpu’{€CKOZZ uenu nepemerHHozo
moKd C nOMouULbt0 KOMNJIEKCHbIX Huce

PacueT nMHEHHBIX S3JEKTPUUYECKUX CXEM IEPEMEHHOTO TOKa AHAJIOTMYEH
pacudery 3JeKTPUYECKUX CXEM IOCTOSHHOIO TOKa. B oboux ciydasx cocTaBisiioOT
cUCTeMy alnreOpanyecKux ypaBHEHHMH IO METOJaM, OCHOBAHHBIM Ha 3akoHax Oma
u Kupxroda.

JInst cXxeM MOCTOSIHHOTO TOKa YPaBHEHHSI COCTABIISIIOT MO JIEUCTBUTEIBHBIM
3HAQYEHUSAM HAIPSOHKEHNUN, TOKOB, CONPOTUBIIEHUI U IPOBOAUMOCTEN. B cxemax xe
NEPEMEHHOr0 TOKa JJI YpaBHEHUW MPUMEHSAIOT KOMIUIEKCHbIE BeauuuHbl: U, |,
Z=R+jX. [Ipu 3TOM BCE MapamMeTphl 3aMKCHIBAIOT B BUAC KOMIUICKCHBIX YUCEI B
anreOpanyeckoi IOKa3aTeIbHOM WM  TpUTOHOMeTpuueckord Qopme. Ilpu
nepexoje OT UHTETrpalibHO-Aub depeHnanbHbIX ypaBHeHHN 1uddepeHnrpoBanue
MIHOBEHHOTO 3HAUEHHs 3aMEHSIOT YMHOXXEHHEM J® Ha COOTBETCTBYIOIIYIO
KOMILJIEKCHYIO BEJIMYHMHY, & WHTETPUPOBAHME — JIE€JICHUEM KOMILIEKCHOU
BEJIMYMHBI HA JO:

G i [idt— -
dt Jo
ecia 1= 1,,C0S (wt +¢).

[Tonydyennyto cucremy anreOpandeckux ypaBHEHUM pelialoT OTHOCUTEIBHO
HEM3BECTHOTO KOMIUIEKCHOTO Tlapamerpa, Hanpumep, Toka I=l,¢”. Tlpu
HEOOXOJMMOCTH COBEPILAIOT TEpexo]] OT KOMIUIEKCHOW BEJIMYMHBI K €€
MTHOBEHHOMY 3HAYEHHIO.
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AJITOPUTM pacyeTa KOMILJIEKCHBIM METOI0M
1. MrHoBeHHBbIE 3HaueHUs HanpsokeHuid uctouHukoB OJIC, TOKOB
HMCTOYHUKOB TOKA 3aMEHSIOT COOTBETCTBYIOIIMMH KOMIUIEKCHBIMU 3HAYCHUSIMU,

HarpuMmep, u=Uncos (wt + ¢) 3amersmor U = Up€?, i = I,c08 (0wt + ¢)
samensror | = 1,e.
2. Kowmmnekcubie comportuBieHuss Z = R + jX Bcex BETBEH CXEMbI

3aMHCHIBAIOT B 3aBUCIMOCTH OT BRIOPAHHOTO METOJIa pacyuera.
3. AunreOpamyeckue YpaBHEHUS  pEHIAIOT  OTHOCUTEIBHO  HMCKOMOI
KOMIIIEKCHO BEJIMUMHBI, HapuMep, Toka | = 1",
4. IIpn HEOOXOAUMOCTH MEPEXOISIT K MTHOBEHHOMY 3HAUYCHUIO
I = 1,,c08 (wt + @).

B 11000if MOMEHT BpeMEHM CyMMa MTHOBEHHBIX 3HAUECHUW HAINpPsLDKEHUHA Ha
IIOCJIETOBATEIbHO BKIKOYEHHBIX JJIEMEHTAX LIENU PAaBHA MTHOBEHHOMY 3HAYEHUIO
npuiokeHHoro Hanpsokenus (Puc. 1):

F L IE]
Iy el o |
) & b
J - Suepng- —paf .
e
o
Puc. 1.

U= Ugr +u_ +u..

Bo Bcex mocienoBaTenbHO BKIFOUSHHBIX AJIEMEHTAX IS W3MEHCHUS CHIIBI
TOKa TPOMCXOJAT MPAKTHYSCKH OJHOBPEMEHHO, TaK KaK JJICKTPOMArHUTHBIC
B3aUMOJICHCTBHS PACIIPOCTPAHSIOTCS CO CKOPOCThIO CBeTa. [l0ATOMY MOXKHO
CUMTATh, YTO KOJCOAHUs CHIIBI TOKA BO BCEX AJIEMEHTAX IOCIICI0BATCILHOM LIETH
IIPOUCXOAT 10 3aKOHY:

H jort
=16
Konebanus HanpspkeHHsI HA PE3UCTOPE COBIAIAIOT 110 (ha3e ¢ KoJieOaHUAMHU
CHWJIBI TOKA

—i-R=1_-R-elt
Ug=1-R=1_-R-e’“"
a KosieO0aHusl HAMPSHKEHUS Ha KaTyIIKE OMepekaroT 1o ¢aze KojiedaHusi CUiIbl TOKa
Ha /2.

UL = L%: ja)'l—'ejw.t :Zl_' Imejwti

rae
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Z =jo-L-,

KOJIeOaHMs HANPSDKEHUsI HA KOHJIEHCATOpe OTCTAIOT 1O (aze Ha 7 /2 oT KoJiebaHuM

CHIIBI TOKa
q 1 t- I jo-t Iml _jot i j ot
C CO jaC J°C C

rae
Z.= S 2’ (eMKOCTHOE COnpOTHBIIEHNE)

w-C
[TosToMy ypaBHEHHE MOKHO 3amucaTh TaK:

U=1 R-el 4oL 1 el _d -eja":(m' L—j]'l el
m J m o m Jo oC)m

COIJIACHO 3aKOoHy Oma:
. 1
Z=R+j(o-L _—C) — KOMIUIEKCHOE CONPOTUBJICHUE.
a) .

Takum oOpa3zom, JEHCTBUTEIBLHOE YHUCIO — 3TO aKMUEHOe CONPOTUBIICHHE, a
MHUMOE 4YHCII0O — peakmugHoe. O0IIee KOMIUIEKCHOE COINPOTHUBIECHHUE MOXHO
HalTU CIIOKEHUEM KOMIUIEKCHBIX YMCEJN, YTO 3HAYUTEJBHO NPOLIE METOJA
BEKTOPHBIX JUarpaMm OCOOEHHO ISl pa3BETBIICHHBIX LEMEH.

3agaya Ne 1. HeoOxomumo mnonyuuTs (GOpMyJly, OMNHCHIBAIOIIYIO
KOMILJIEKCHOE COMPOTUBIIEHUE Z BYXMOJIOCHHUKA C JABYMSI PE3UCTOPAMU U JBYMS

KOHJICHCATOpaMH.
Cy
Ry
Z —_—
R2 CZ
Cxewma 1ernd K 3amaue Ne 1
Pewenue:
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Hckomas BenmmunHa Z SBASETCS CYMMOM CONPOTUBIICHUN Z; U Z,iByX Oojee
IPOCTBIX IIENel, OJHa U3 KOTOPhIX 00pa3oBaHa IOCIEAOBATENbHBIM, a Jpyras
HapajuIeJIbHbIM BKIIFOUEHUEM 3JIEMEHTOB:

7, =R +- 1 :1+.ja)R1C1’
JoC,  JaCy
__RMjeC,)
* R, +1/(jwC,)

[IpuBoas k 001IEMY 3HAMEHATES, IOJIy4aeM
1- w’RR,C.C, + jo(RC, +R,C, +R,C,)

ja)cl(1+ ja’chz)

Z(ja)): Z,+2,=

3aaHus ISl CAMOCTOSITEJILHOTO PeleHust

3aoanue 1.

OnpenenuTe KOMIUIEKCHOE COMPOTHUBIICHHE JBYXIOJIOCHHUKA (CM. pHC.2),
eci n3BecTHBIR; Ry; L; C.

O Ry
Z
O
L R,

Cxema yenu
3aoanue 2.

Z
Bemmonuure cnoxenue Z, + Z,, BeluMTaHue Z; — Z,, YMHOXKEHHUE Z; - Z, U JICIICHUE =

VA

2

JABYX KOMIIJICKCHBIX YN CCJI:

1| z,=-2+4i,z,=1-8i; 16. | z, =—4i,z, =3 -3i;
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2. | z,=2-3i,2, =4 +i; 17. | 2, =5-4i,2,=1+1;
3. 21_5—3|,22:2|; 18. | z2,=-3i+1,z, =4 +1;
4. | z,=-1+6i,2, =6 —i; 19. | z,=7-2i,2,=1+2i,
5. |z,=-1+2i,2,=3-1; 20. | z, =6—2i,2, =5I;
6. | z,=1+3i,2,=2-5I; 21. | 2, =—7+3i,2,=3—1;
7.2, =T7+1,2,=7—1; 22.12,=10-3i,2, =2 +1;
8. | z,=—2+6l,z, =1, 23. | z2,=4-8i,z,=1+1;
9. | z,=1-2,2,=3+4i, 24. | 2, =-21—-6,2,=1-2i;
10.| 2, =2+9i,z, =4 -5i, 25.| 2, =—6+1,2,=4-2i,
11| 2, =10-1,2,=10+1; 26. | z,=3-4i,z,=3+4i,
121 2,=2+2i,2,=3+3i; 27. | 2,=-3-2i, 2, _5—|
13| 2, =-1-2i,z, =3i; 28.|z,=11-3i,z,=1-
14.| 2, =2i,2, =1-4i, 29. | 2, =—2+5I,1, _2|
15.| 2, =15—-1,z, =1-4i; 30. | z,=7+51,z,=4-3i;
Ilpumep opopmnenus 3a0anus 2.

=-1+5i, z,=1-1i;
Pewenue:

1. Cnoxenue:
2,+2,=-1+51+1-i=0+4i =

2. Brrunranue:

2,-72,=-1+51-(1-i) =-1+5i -1+i=-2+6i,
3. YMHOXCHUE:

Z,-Z, =(~1+5i)-(1—i)=—1+i+5i —5i* =—1+i+5i —5-(~1) = —1+i +5i + 5= 4+ 6i;
4, Jlenenue:

z, ~1+5i (~145i)-(L+i) -1-i+5i+5i° -1-i+5i-5 —6+4i

z, 1-i @-i)-@+) 1= 1+l 2 =3
3aodanue 3.
3anummTe KOMIUIEKCHOE YHCII0 B TPUTOHOMETPUYECKON U TTOKa3aTelbHON hopmax:
1. 1z=3+3i 16. | z=-1+1i
2. | z=—6i 17. | z=-1+/3i
3. |z=-3-3i 18. | z=2i
4. | z=1-+/3i 19. | 7=4/3 i
5.1 z=-9i 20. | z=4 —4j
6. | z=-10+10i 21. | z=3-3i
7. | z=-3+3i 22. | z=—i
8. | z=8-8i 23. | z=-2i
9. | z=-1-1i 24. | z=4+4j
10.| z=-2-2i 25. | z=5i
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11.| z=16i 26. | z=7+TI
12.| z =-8i 27. | z=-4—-4i
13.| z=1T7i 28. | z=5+5i
14.| 7 =—1—/3i 29. | z=—-15i
15.| z=-10i 30. Z:_\/g_i
Ilpumep opopmnenus 3adanus 3.
z=11+11-i
Pewenue:
1. OmnpenenseM NEUCTBUTEIbHYIO 1 MHUMYIO YaCTH KOMILJIEKCHOTO YHCIIA:
a=11 b=11.

2. Haxomum MOAYJIb KOMILUIEKCHOTO YHCIIA I =~a° +b’ :

r=+112+11% =J121+121=+/2-121=11J2.

3. Haxomaum apryMeHT KOMIUIEKCHOTO YHCTa;

COS(DIE:L:L
r 1172 V2
sin¢:9:i:i
ro11J2 2

CnenoBarteiabHO, ¢ =% paauaH.

4. TlomyyaeM TPUTOHOMETPUUYECKYIO (POPMY KOMILJIEKCHOTO YUCa

z=r-(cosp+i-sin go)=11\/§-(cos%+i~sin %}

5. Tlonmyvaem noka3zaresbHy0 (OpMYy KOMILJIEKCHOTO YHCIIa:

Zor-e” =11J2 64 .

3aodanue 4.

Pemure YpaBHCHHC!:
11 3x*+75=0 16. | 2x*+8=0
2. | X*+4x+6=0 17. 1 x* +x+125=0
3. | X’ +6x+14=0 18. | x> +2x+10=0
4. | 2x* =6X+5=0 19 x> _2x+2=0
5. | 2x* +4x+7=0 20. | x> _x+1=0
6. | X*!+6Xx+25=0 21. | x> +3x+6,25=0
7. | 4x* +64=0 22. | x2 +2x+3=0
8. | x*+3x+3=0 23. | X +5x+7=0
9. | x*-5x+2=0 24. | 3x* +243=0
10 2 1 v4+1=0 25 | x* +4x+5=0
11} 2x* +2x+1=0 26. | x> +6x+10=0
120 x* —2x+5=0 27. | _5x* —125=0
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13. X2+2x+2:0 28. | 2x* —=x+5=0

14 6x2 —2x+1=0 29. | 3x*—x+2=0

150 2x% —2x+1=0 30. | 5x? +7x+3=0

Ilpumep opopmnenus 3a0anus 4.

X2 —6X+25=0

Pewenue:.

a=1b=-6,c=25.

D=b*-4.-a-c=(-6)f —4-1-25=36-100=—64=64-(-1)=64-i°

—b-vD 6-64-i° 6-8i )
X1= = = =3_4|,
2a 2 2
—b++J/D 6++64-i° 6+8i .
X, = = = =3+4I.
2a 2 2
Ortser: 3t4i.
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IIpakTH4yeckoe 3ansitue 2 (44)

HOCTpOGHI/Ie rpa(l)a Mo YCJIOBMI0 CUTYAlIMOHHBIX 3aa4: B YIIpaBJICHUH
l/IH(l)paCprKTypaMl/I Ha TPaHCIIOPTE; B CTPYKTYPE B3aHMOHeﬁCTBHH
PA3JINYIHBIX BUJ10B TPpaHCIIOPTA.

Henb: npuoOpeTeHWEe NPAKTUUYECKUX YMEHUNA W HABBIKOB pEUICHUS
CUTYAI[MOHHBIX 33]1a4 C UCIOJb30BAaHNEM OCHOBHBIC MOHITHUS TE€OpUH IpadoB.

3aoaua Nel. Mexny  J€BSATbIO  IJIAHETAMH  COJIHEUHOM  CHUCTEMBI
YCTaHOBJEHO KOCMHYECKOe cooOmieHue. PelicoBple pakeTbl JETaloT IIo
cienyromuM Mapuipytam: 3emust — Mepkypuii; [hnyton — Benepa; 3emus —
[Inyron; Ilnmyron — Mepkypuii; Mepkypuit — Bene; Ypan — Henrtyn; Hentyn —
Carypn; Carypn — HOmurep; Onutep — Mapc u Mapc — Ypan. MoxHO 1n
JOJIETETh HA PEHCOBBIX pakeTax ¢ 3emun 10 Mapca?

Pewenue: HapucyeM cxeMmy YCJIOBHUA: IUIAHETHI W300pa3vM TOYKaMH, a
MapuIpyThl PaKeT — JUHUSAMHU.

3 H C

Me Y%

B

Puc. 1.
Tenepp cpazy BUIHO, YTO IOJETETH ¢ 3eMIM A0 Mapca Heb3sl.

3aoaua Ne 2. Jlocka umeeT GpopMy JBOHHOTO KpecTa, KOTOPHII MOTydaeTcs,
ecyu U3 KBajipaTta 4x4 yoparh yriloBbI€ KIETKHU.

Puc. 2.
MoxHO 1 0O00UTH €€ XOJ0M IIaXMATHOTO KOHS U BEPHYTHCS Ha UCXOIHYIO
KJIETKY, TOOBIBAaB Ha BCEX KJIETKAX POBHO MO OAHOMY pazy?
Pewenue: 3anymepyem NociieJ0OBaTENbHO KIETKH JTOCKH:



2
3456
TR | 910

1112
Puc. 3.

A TCIICPL C IMOMOIIBIO PUCYHKA ITOKAKCM, YTO TaKOU 06X0,ZI Ta6J'II/IHI>I, KakK
YKa3aHO B YCJIIOBHH, BO3SMOJKCH:

10
Puc. 4.

Ms1 paccMoTpenu JiBe Hemnoxoxkue 3amadyr. OJHAKO pelIeHUs] 3TUX JBYX
3a/lady oOBeAUHSET o0mIasi ujes — MpeJCTaBICHUE PEIICHUs C MOMOIIbI0 Tpada.
3amMeTuM, YTO HE KaxJas KapTUHKA Takoro Buaa OyAeT Ha3bIBaThbCs TpadoMm.
Hampumep, eciau Bac mompocsiT HapucOBaTh B TETPAAU MATUYTOIBHUK, TO TaKON
pUCyHOK TpadoM He OyIeT.

3aoaua Ne3. B ropoae ManenbkoM 15 TtenedonoB. MoXHO 5 UX
COCJIMHUTH TMPOBOJAMH TaK, YTOOBI KaXIbIi TelePOH ObUI COEAMHEH POBHO C
AT APYTUMH?

Pewenue: Jlonyctum, 4yTo Takoe coeAMHEHUE TeaedOHOB BO3MOXKHO. Toraa
npeacTaBuM cede rpad, B KOTOPOM BEpIIMHBI 0003HA4aIOT TeaedoHbl, a pedpa —
poBoJa, ux coequustomue. [logcunraem, CKOJIBKO BCEro MoJiyuuTcst poBoAoB. K
KOKJI0MY Tene(doHy MOJKIIOYEHO POBHO 5 MPOBOJOB, TO €CTh CTENEHb KaXXI0H
BepmvHbl  Hamiero Tpada —5. UToObl HaWTH YKCIO MPOBOAOB, HAMIO
IPOCYMMHpOBATh CTENEHU BCEX BEpIIMH TIpada M MOJYUYEHHBIM pe3ylbTaT
pa3fenuTh Ha 2 (T.K. KaXAbli MPOBOJA MMEET JiBa KOHIIA, TO IPU CYMMHUPOBAHUU
CTETIEHEH KaXXblii MPOBOJI OyIEeT B3AT 2 pasza).

5
Ho torpa xonndecTBO MPOBOAOB MOJTYYHUTCS Pa3HbIM 15-E=37,5. Ho sto

YUCJIO HeIlenoe. 3HAYUT Halle TPEANOJI0KEHWEe O TOM, YTO MOYKHO COCIUHUTH
KK Tene(oH POBHO C MATHIO IPYTUMU, OKA3aJI0Ch HEBEPHBIM.
Omeem. CoenuHUTh TENEPOHBI TAKUM 00Pa30M HEBO3MOXKHO.

Teopema: Jro6oi rpad COAEPKUT YETHOE YUCIIO HEUETHBIX BEPIIKH.
Jloxaszamenvcmeo: KonuuectBo pebdep rpada paBHO TMOJOBUHE CYMMBI
CTeTNIeHEH ero BepIuH. Tak Kak KOJMYECTBO pedep JOIKHO OBITH IEIBIM YHCIIOM,
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TO CyMMa CTETICHEeH BEPIIMH JOJKHA OBITh YETHOU. A 3TO BO3MOYKHO TOJIBKO B TOM
ciydae, eciii rpad coAaep>KUT YeTHOE YMCIIO HEYETHBIX BEPIIHH.

Ceaznocmo cpagha

EcTth emie ogHO BakHOE MOHITHE, OTHOCsAIIeecs K rpadam — TOHSTHE
CBSI3HOCTH.

I'pad Ha3BIBACTCS c6s43HbIM, €CTU  JIIOOBIE JIBE €ro BEPIIMHBI MOXKHO
COCIUHUTH nymeM, MO ecmb HENPEPHIBHON IOCIEI0BATEIbHOCTBIO  pedep.
CymiecTByeT IeNblid ps 3amad, pPEIIeHHEe KOTOPBIX OCHOBAHO HA TIOHSTHH
CBSI3HOCTH rpada.

3aoaua Ne4. B ctpane N 15 roponoB, KaxIblii W3 TOPOJOB COCIUHEH
YKEJIE3HOW JOPOroM HE MEHEE YeM C CEMBIO IPpYrUMU. J[OKa)XuTe, 4TO U3 KaXKJI0Iro
ropojia MOXHO JOOpaThCs B JIH000M Ipyroil.

loxaszamenbcmeo: PaccMoTpuM JBa mpou3BObHBIX A u B ropoma wu
JOMYCTUM, YTO MEXIAYy HUMHU HET myTH. Kakaplii M3 HUX COEIUHEH >KEJIE3HOU
JIPOroi HE MEHEE YEeM C CEMbBIO JIPYTHMHM, IMPUYEM HET TAKOro ropojia, KOTOPBIN
ObL1 OBl COEIMHEH ¢ 000MMU paccMaTPUBAEMBIMU TOPOJaMH (B MPOTUBHOM CIydae
cyuiectBoBasl Obl yTh U3 A B B). Hapucyem uacth rpaga, cCOOTBETCTBYIOLIYIO
TUM I'OPOJIaM:

Puc. 5.

Tenepp BHO BHJIHO, YTO MBI NOJIYYWJIM HE MEHEE Pa3jMyHbIX 16 ropoos,
YTO TNPOTHUBOPEUYUT YCIOBUIO 3aJadd. 3HAYUT YTBEPKACHUE JOKAa3aHO OT
IIPOTUBHOTO.

Ecny npuHATE BO BHUMaHWE NPEABIAYILEE ONPENEICHUE, TO YTBEPKICHUE
3aJjaud MOXHO TNepedopMyIupoBaTh U mo-aApyromy: «Jlokazats, uro rpag gopor
ctpanbl N cBs3eH».

Teneps BbI 3HaeTe, Kak BBHITVIAAUAT CBsI3HBINA rpad. HecBsizublii rpad nmeer
BUJ] HECKOJIBKUX «KYCKOBY», KXJIbIM U3 KOTOPBIX — JIMOO OT/eNIbHAs BepllInHa 0e3
pebep, 0o cBsa3HbIN rpad. [Ipumep HecBA3HOTO rpada Bbl BUIUTE HA PUCYHKE:

-
"
Puc. 6.
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Kaxnpiii Takoll OTIAEIBbHBIM KYCOK HA3bIBACTCS KOMNOHEHMOU C8A3HOCU
epagha. Kaxxiasi KOMIIOHEHTa CBSI3HOCTH MPEJICTABISIET COOOM CBA3HBIN rpad U s
HEE BBITTOJHSAIOTCS BCE YTBEPKJICHHS, KOTOPHIE MBI JOKA3aJIH JIJIs CBA3HBIX IpadoB.

PaccmoTpum mnpumep 3amadd, B KOTOPOM HCIIONB3YETCS KOMIIOHEHTA
CBSA3HOCTH:

3aoaua Ne5. B TpuneBsiToM HapCTBE TOJBKO OJUH BHJI TPAHCIIOPTA — MOE3I.
N3 cromuuel Beixoaut 21 popora, u3 ropopa JlampHuii — ofHa, a M3 BCeEX
OCTaJIbHBIX TOpOJOB, — no 20. JIoKaxkuTe, 4TO W3 CTOJMIBI MOXHO J0€XaTh B
ropox JlanbHum.

Hokazamenvcmeo. IIOHATHO, YTO €CIM HApPUCOBATH Tpad KEIE3HBIX JOPOT
[{apcTBa, TO OH MOXET OBITh HECBSI3HBIM. PaccCMOTpUM KOMIIOHEHTY CBSI3HOCTH,
KOTOpas BKJto4aeT B cedst cronuny LlapctBa. U3 cronumuel Berxogut 21 gopora, a
U3 JIOOBIX JPYrHX ropoaoB, kKpome ropoaa Jlansauii — no 20, mosToMy, 4TOOBI
BBITNOJIHSUICA 3aKOH O YETHOM YHCJIE€ HEYETHBIX BEPUIMH HEOOXOIHMMO, YTOOBI M
ropox JlaJbHMII BXOAWJI B 3TY K€ CaMyI0 KOMIIOHEHTY CBSI3HOCTH. A Tak Kak
KOMIIOHEHTa CBA3HOCTH — CBSI3HBIM rpad, TO U3 CTOJNHULBI CYHIECTBYET IYTh IO
noporam j10 ropoaa JlanbHuid, 4To ¥ TpeOOBaAIOCh JOKA3aTh.

I'pagpot Iiinepa

Bbl HaBepHsika CTaJdKMBaJIuUCh C 3aJadaMd, B KOTOPBIX TpeOyeTcs
HapHUCOBaTh Kakylo-1u0o0 (Urypy, He OoTpbiBas KapaHiail OT Oymaru U IpOBOJS
KOKIYI0 JIMHUIO TOJIBKO OAMH pa3. Oka3blBaeTcs, 4TO Takas 3ajadya HE Bcerja
paspeiiuMa, TO €CThb CYHIECTBYIOT (UTypbl, KOTOPhIE€ YKa3aHHBIM CIIOCOOOM
HapUCOBATh HEJb3s. Bompoc pa3pemmrmMoCcTi TaKUX 3a/1ad TaKKE BXOJUT B TEOPHIO
rpadoB. BrepBrie ero ucciaegoBan B 1736 roay BENIMKHNA HEMEIKMH MaTEMAaTHUK
Jleonapn Oiinep, pemasi 3amauy o Kenurcoeprckux moctax. [loatomy rpadsi,
KOTOpPbIE MOXHO HApHUCOBAaTh YKa3aHHBIM CIIOCOOOM, HA3bIBAIOTCS DWUIEPOBBHIMU
rpadamu.

3aoaua Ne6. MoXHO 1 HApUCOBATh M300pa)KEHHBIN HA PUCYHKE Tpad He
OTpBIBasl KapaHJaIl OT OyMaru 1 MpoBOs Kaxa0€ pedpo pOBHO OJIMH pa3?

Puc.7.
Pewenue: Ecniu mp1 Oynem pucoBath rpad Tak, Kak CKa3aHO B yCJIOBHH, TO
B KQOKJYIO BEPLIMHY, KPOME HA4aJbHOM U KOHEYHOU, Mbl BOWJIEM CTOJIBKO JK€ pas,
CKOJIbKO BbIiieM U3 Hee. To ecTh Bce BEepIIMHBI rpada, KpoMe ABYX JOKHBI ObITH
YeTHbIMU. B HalieM ke rpade umeercs TpU HEUYETHbIE BEPIIUHBI, TO3TOMY €ro
HEJb3s1 HApUCOBAaTh YKa3aHHBIM B YCJIOBHH CIIOCOOOM.
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Celiuac MBI T0Ka3au TeopemMy 00 DUIEpOBBIX Tpadax:
Teopema: Diinepos epagh dondxicen umems He Oonee 08YX HEUeMHbIX 8EPULLH.

3aIlaHI/Iﬂ A CAMOCTOATEC/IBHOI'O PCIIICHUA

1.B crpane N 100 Bok3zamoB. OT moboro Bok3ala 10 Jit0OOro JIpyroro
MOXXHO Ipoexarb. Yepe3 OJuH U3 BOK3AJIOB XOTAT 3aKPBITh MPOE3] TaK, YTOOBI
MEXIy BCEMH OCTAJIbHBIMU OB BO3MOKEH Mpoe3 . JlokaxkuTte, 4To Takoil BOK3aj
HalgeTcs.

2.B crpane Z xaxaple 2 TOpoJa COEAMHEHBI >KEJIE3HBIMU JOPOTaMU C
OJTHOCTOPOHHHUM JIBJKEHHMEM. JIOKaXXUTE, YTO CYIIECTBYET TOpOJ, U3 KOTOPOTO
MO>KHO IpoexaTh B JIFOOOM Apyroil He OoJiee, 4eM IO JBYM HKEJIE3HOIOPOKHBIM
My TSIM.

3.Ha caiite cOTpyJHUKOB K€JI€3HBIX JOPOT BEAETCS aKTUBHAs MEPEINUCKa, B
KOTOPOM YYaCTBYIOT MSITh YEJNOBEK. JJOKaKHUTE, YTO €CIU KAXKIAbIN U3 MSATH YEJIOBEK
IIEPENUCHIBAETCS TOJBKO C JBYMs JPYTMMH, TO HE HAWAETCS TPEX YEJOBEK,
KOTOPBIE BCE NEPENHUCHIBAIOTCSA MEXKAY COOOM.

4. Ha Oanker, nocBsimieHHOMY aHiO poxaenus OAO «PX», mpuexano
MHOKECTBO JIFOJEH W3 Pa3IW4HbIX YTOJIKOB cTpaHbl. OIWH W3 TOCTEH CKa3all:
«31ech He HaUAeTCs JEBATH YEJIOBEK TAKHX, YTOOBI KaXIblid ObUT 3HAKOM POBHO C

TpeMs npyrumu». [IpaB 11 on?
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IIpakTuyeckas padora 3 (4u9).
IIpumeHeHre NPOM3BOAHON K pellIeHUI0 NPUKJIATHBIX 3a4a4.

]_ICJ'II) pa6OTBI: HaY4YUTHCA PCIIATh 3a1a49M Hd IIPUMCHCHHC HpOHSBOIIHOfI.

Kparkas reopus.
1. IlpumMeHeHHMe NPOU3BOJHOI B pu3nKe.

QDu3uuecKkuil CMbICl NPOU3BOOHOIL: NPOU3BOOHASA €CHIb CKOPOCHLb U3MEHEHUA
duzuueckoii genuuunbl.

IIpumep . HaliTi MrHOBEHHYIO CKOPOCTb ITPU CBOOOHOM MA/ICHUH.
gt’
Pemenue. 3aKkOoH CBOOOJHOTO MAJACHHUS HMEET BUA X = T MruoBeHHas

CKOPOCTh IIpU CBOOOIHOM MaJICHUH paBHa: V,,, =X, T.e. V,., = gt.

Hpumepl. Ilycth q = q(t) - KOTUYECTBO ANEKTPUIECTBA, MPOTEKAIOIIEE YEPE3

IOIIEPEYHOC CCUYCHHE MPOBOJHHUKA 3a BpeMs t. Haitgem CUIIy TOKa B JIAHHBIN
MOMCHT BPEMCHH t

Pemenne. Cuna moxa ecmo I’lpOI/lS’BOaHa}l ont KoJjiuvecmeda aJjieknmpudecmaed,

KaK yHxyuu om epemenu, m.e. | = iitmoi—? =q'(t),

Ipumep 2. [Iycts 1aH HEOTHOPOAHBIA CTEPKEHB JUIUHBI |, m = m(X) - Macca
YacTU CTEPXKHS JUIMHBI X (OAMH U3 KOHIIOB CTEpXKHS MPUHMMAETCS 3a Hayajo
orcuera). Haiinem NTMHENHYIO MIIOTHOCTH CTEPKHS B TAHHOW TOYKE X .

Pemenne. Jlunetinas naomunocmo CMmepoIICHA 6 OAHHOU MmouKe ecmb

. Am
NPOU3BOOHASL MACCHL CIMEPIAHCHSL KAK PYHKYUU Om €20 ONUHbL: p = |Im0A— =m'(x),
AX—> X

[1710THOCTB CTEpPXKHSA €CTh CKOPOCTh U3MEHEHHSI MAaCChl YAaCTH CTEPKHS KAK
(GYHKUHU €r0 JJIUHBI.

Pewenue ¢uzuueckux 3aoau, C6A3AHHBIX C HAXO0NHCOEHUEM CKOpocmu,
YCKopeHnus u m.o.

Ipumep 1. JlaHo ypaBHEHHE MPSIMOJIMHEHHOTO IBIKCHHS Tena: S =3t" +2, rae S-
IyTh, IPOMUJICHHBIN TEJIOM, M; {- Bpems, ¢. Hailgure CKOpOCTh T€lla B MOMEHT BPEMEHU
t=1c.

Pemenne. CkopocTh 3TO MPOU3BOAHAS MYTH MO BPEMEHHU. 3HAYUT: V =S =6t

[ToncTaBuB 3HaYeHUE BpeMeHH nosyunm: V(1) =6m/c
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Ipumep 2. Touka ABMXKETCA MO 3aKOHY S = %t“ + %t3 + %tz + 2. Haiitu ckopocThb

U YCKOpeHHWE 4Yepe3 2 C T1oclie Hayajga JBWKEHHS (JIBHDKEHUE CUHUTATh
IPSIMOJIMHEVHBIM).
Pewenue. CKOpoCTh 3TO TPOW3BOJHAS IYTH IO BPEMEHH. 3HAYHT:

V=S =t®+t® +t. [lomcTaBuB 3HaUEHNE BPEMEHU NOTy4IHuM V (2) =16 m/c

Ipumep 3. Teso aBKeTCA MPSIMOIMHEHHO MO 3aKOHY S(t)=1+t+t*. Haiitu ero

KMHETUYECKYIO JHEPTHIO Yepe3 5 ¢ mocie Hayalla ABM)KEHHUs, €CJIM Macca Teja 3 KT.
2

o mv o
Pemienne. @opmyiia HaXOXKIEHUS KUHETUYECKOW JHEPTUM: E, = Haitnem

CKOpPOCTh Tela. V=S =2t+1, V(5)=11. Kunetnueckass sHEprusi Tejla COCTABUT:
3*121

E, = =1815.

2. PemeHue 3KOHOMHYECKHUX 32/1a4 C MOMOIIbLIO MPOU3BOHOM.
IIpumep 1. BriOpats ontumanbhbiii 00beM npousBojictBa N dbupmoit, pyHkIus

. 2
pHOBLTA KOTOPOH  MOIKET OBITH CMOJICIMpOBaHa 3aBUcUMOCThIO: F(Q) =q° - 89

+ 10.

Pemenue: OntuMalibHbIi 00bEM MPOU3BOJICTBA €CTh IMPOU3BOAHAS OT (PYHKIUU

npubsin, T.€. N=F(q)
F(a) =R'(@)-C(a) =29 -8=0 — Qe = 4
[Tp#t g < Qexer = 4 — F'(Q) < 0 1 mpuObLIL yOBIBAaET
[Ipu > Qexr = 4 — F'(q) > 0 1 ipuOBLIL BO3pacTaeT
[Tpu q = 4 npuObLIb NPUHUMAET MUHUMAJILHOE 3HaYEHUE.
Xox paboThl.
1 BapuaHT.

1. JlaHo ypaBHEHHE NMPSMOIUHEUHOTO JBHKEHUS TeJa: S:2t3-8t+2, rJie S- MyTh,

IPOWJIEHHBIN TesloM, M; t- Bpems, c. HaiinuTe ckopocTh Tena B MOMEHT BpemeHH t=3 C.
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2. Touka mBWXETCS MO 3aKOHY S :%t“ +%t3 +%t2 +2. HaliTu CKOpOCTh U yCKOpEHHE

yepes 3 ¢ mociie Havalia JBH>KeHUS (ABMYKEHHUE CUUTATh IPSIMOJIMHEHHBIM).

3
3. Ilycth =t - 4t +8- KOJMYECTBO ANEKTPUUECTBA, IPOTEKAIOIIEEe Yepe3 MONEPEeUHOe
cedyeHue MpOoBOAHMKA 3a BpeMsl t. Haiinem cuily Toka B JaHHBIA MOMEHT BpeMeHH t =2C.

4. Ilycth TaH HEOJHOPOIHBIM CTEPXKEHb JUIMHBI |, Macca HEOJHOPOIHOTO CTCPIKHS
—ny3 . o

MEHSIETCS IO 3aKoHy: M=2X" -8X +12. HaiiTu JWHEHHYIO IJIOTHOCTh CTEPXKHS B

JTAHHOU TOYKE X =4

5. TlpuGbute dupMmbl 3amaHa 3aBrucuMoctbio: F(qQ) =4 g° - 4q + 12. Haiitu

ONTUMaTBHBIA 00BEM TTpon3BoACTBA N (hUpMBI.
2 BapHUaHT.

1. JaHo ypaBHEHUE MPSIMOJIMHEHMHOTO JBH)KEHUS Tea: S:3t2-5t+2, rjae S- MyTh,

IPOWJIEHHBIN TesloM, M; t- Bpems, c. Haiiiure ckopocTh Tena B MOMEHT BpeMeHH t=4 C.

1 1 1 o
2. Touka JOBMOKETCS 1O 3aKOHY S =Zt4 +§t3 +§t2 +2. HaliT CKOpOCTh U YCKOpPEHHE

qcpe3 4 ¢ mociie HaJaja JABHKCHU A (I[BI/I}KGHI/IC CUHUTAaTb HpﬂMOJ’IHHGﬁHBIM).

2
3. Ilycts = 3t” - 5t +8- KOMMUYECTBO NEKTPUUECTBA, IPOTEKAIOLIEE YEPE3 MONEPEUHOE
CeueHre MPOBOIHMKA 3a BpeMs t. Haliem cumy Toka B JaHHBII MOMEHT BpeMeHH t =3C.

4. Ilycth 1aH HEOJHOPOIHBIA CTEPKEHb JJIMHBI |, Macca HEOIHOPOIHOIO CTEPIKHS
MEHSETCSl 110 3aKOHY: m=3x* -5x +12. Haiitu JMHEWHYI0 TUIOTHOCTH CTEPKHS B
TAaHHOU TOUKe X =4

5. Tlpubbite GupMsI 3amaHa 3aBucHMOCTBIO : F(Qq) = 5¢° - 5q + 12. Haiitu

ONTUMAJIbHBINA 00BhEM TTpon3BoicTBa N hHUpMEL.
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IIpakTnueckoe 3ansatue 4 (44).
IIpuMeHeHMe HHTErpajia K pPelieHHI0 MPUKJIAAHBIX 32/1a4.

HCJ'II)I O3HAKOMHUTLCA C IIPUMCHCHUCM HMHTCTPAJIa I PCIICHUA 3a1a4 U
BBIITOJIHUTD 3aJaHUA.

KPATKAS TEOPUA.

Ilycte TpeOyercss HaWTH 3HAYCHHE KaKOW — JMOO TEOMETPUUECKON WU
dbuznyeckoi BenmuuuHbl A (Tutomans Gurypel, o0beM Teja, JaBlIeHUE KUIKOCTH
Ha BEPTHKAIBbHYIO IJIACTUHY W T. J.), CBSI3aHHOM C OTpe3koM [a, D] m3aMeHeHwus

HCpCMCHHOfI X. I[JBI HaXO0XJICHHUA ATOM BEIWYMUHBI A MOYKHO PYKOBOJACTBOBATLCA
b

METOJIOM MHTETPaIbHBIX CyMM. MIckomast BenmnauHa A = J. f(x)dx.

a
Pabora mepeMeHHOM CHJIBI. [lycTtp MarepuanbHass Touka M mepeMemaercs
BJI0OJb ocu Ox moj AehcTBUEM TniepeMeHHou cunbl F = F(x), HampaBieHHOM
napajuiesbHO 3ToW ocu. PaboTa, mpousBeieHHast CHIION MU MEepEMEIIEHUN TOUKU
M w3 TONOXKEHUs X = a B MOJIOXeHue x = b, Haxomutcs no ¢opmyne: A =

TF(x)dx.

IIpumep. Kakyro pa®oTy HY>XHO 3aTpaTuTh, YTOOBI PacTAHYTh NpyxuHy Ha 0,05
M, ecau cuna 100 H pactarusaer npyxuny Ha 0,01 m?

Pemienne: Ilo 3axkony I'yka ympyras cuia, pacTArHBarolias IPYKHHY, NpPO-
MOPIIMOHANIbHA 3TOMY pacTshkeHuto x, T. €. F = kx, rne K — koadduruent
nponopuroHanibHOCcTH. CorjacHo ycnoBuio 3anauu, cuia F = 100 H pactsaruBaer
npyxuny Ha x = 0,01 m; cmegoBarensno, 100 = k 0,01, orkyza k = 10000;

caenoBatensHo, F =10000x.
0,05

" 0,05
Wckomas pabora A = IF(x)dx= I 10000 xdx = 5000x° 0 - 12,5(/1K).
a 0

IIyre, npoiaeHHbiii_TejoM. Ilycte marepuasibHasg TOYKa IMEpEMEIIAETCS 10
npsIMOK ¢ TIepeMeHHOH ckopocThio V =V(t). Torma nyTh S, MpoWIeHHBIA €10 3a

t
IPOMEXKYTOK BpeMeHH oT t, 110 t,, MoxHO onpenenuTs 1mo hopmyne: S = J'v(t)dt
t1
IIpumep. Haititu myTh, NpolIeHHBIA TEIOM 3a 4 CEKyHIbl OT Hayajaa JBHKCHUS,
ecau ckopocTh Tera V(t) = 10t + 2 (m/c).
Pemienne: Ecou v(t) = 10t + 2 (m/c), TO myTh, MPOWACHHBIN TEJIOM OT Havaja
newkenuss (t = 0) 1o koHma 4-W CeKyHIbI, paBeH S =

4 4 |4
I(10t+2)dt=5t20+2t0 =80 +8 = 88(x).
0

Borunciienue Macchbl CTCPKHSA HeDeMeHHOﬁ IIJIOTHOCTH.
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bynem cumtath, 4To 0Tpe30K [a; b] ocu OX uMeeT Maccy ¢ mepeMeHHOM JTUHEWHON

motHocThio @720 rre £1%! genpeprisHas Ha otpeske [a; b] QyHKIMS.
b
M= J‘ olxdx

OOmast Macca 3TOro oTpe3ka 2

IIpumep. Boruuciuth Maccy crepxHsi Ha oTpe3ke oT 0 10 2, eciid ero miIOTHOCTh

3amaéres GyHkuei £ = x+1
2

L] 2 2
M=‘|‘plx|dx M=J‘nx+1ndx=[%+x =4
Pemenne: z o
3aganus.
1 BapuaHT.

1. Kakyio paboTy HYKHO 3aTpaTUTh, YTOOBI pacTSIHYTh NpykuHy Ha 0,08 M,
eciu cuna 120 H pactsarusaer npyxuny Ha 0,04 m?

2. Haiitu myTh, MpOICHHBIN TEIOM 3a 4 CeKyH/BI OT Hayayia IBIKEHUS, eCIH
CKOPOCTb Tena
V (t) = 8t - 3 (m/c).

3. Berumcnuth Maccy cTep)kHs Ha OTpe3ke OT 2 A0 S5, €Clid €ro IMJIOTHOCTH
3amaéres pyHkmen p(x) =2x-1

BADUAHT.
Kakyto paGoTy HYXHO 3aTpaTuTh, 4TOOBI pacTsIHYTh MpykuHy Ha 0,08 M,

N

eciu cuna 120 H pactsarusaer npyxuny Ha 0,04 m?

2. Haiitu yTh, IpOMIEHHBIN TE€TIOM 3a 4 CeKYH/bI OT Hayaia JBUKEHUS, €CIIU
CKOPOCTb Tena
V (t) = 8t - 3 (m/c).

3. BpruucauTth Maccy CTEp:KHS Ha OTpe3Ke OT 2 710 5, €clM €ro IMJIOTHOCTh
3anaércsa QyHkuen p(x) =2x-1
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IpakTnueckoe 3ansaTue 5(24).

IIpuMeHeHHe 00BIKHOBEHHBIX TU(P(epeHIHATBLHBIX YPABHCHUN NIPU pPeLIeHUH
NPUKJIATHBIX 3a1a4.

Heab: chopmupoBaTh MNPAKTUYECKUE YMEHHUS TMPUMEHSITH  TEOPUIO
nuddepeHINaTbHBIX YPaBHEHUH MPU PEIICHUH MPUKIAIHBIX 3a/a4.

Ilpumep 1: Haiitu 3akoH nBwxeHMs Tena 1o ocu0X, e€ciM OHO Hayajo
JIBUTATHCS U3 TOUKU M (4;0) CO CKOPOCTBIO U = 2t + 3t°,

Pemenne: HpI/I HpHMOHHHeﬁHOM ABHJKCHUHU CKOPOCTb C€CThb IIPOU3BOAHAA OT

X dx
nyTH o BpeMeHu. O003HAaYuB MyTh YEpPE3 X , UMEEM U = a; TOra a 2t + 3t?,

win dx = (2'[ +3t° )dt. [pounrerpuposas, nonyunm X =t* +t° + C. Tak kak X=4
npu t =0, To, moACTaBUB ATH 3HAYEHUs B o01Iee pemienue, HaxoauMm C =4 . Utak,
3aKOH JBWKECHUS Teja umeeT Bua X =1t° +1t° + 4.

IIpumep 2: J/[aHO ypaBHEHHE CKOPOCTH JABUKEHHUS JIOKOMOTHBA
v =2t% -2t +1(M/p).
Haiitn ypaBHeHuUE ITyTH, €CJIM JIOKOMOTHB 32 IEpPBbIE 2¢ MpoIel myTh 11 m.

Pemenne: [Ipu npsSAMOIMHEHNHOM JIBUKEHUU CKOPOCTh €CTh MPOU3BOAHAS OT
nyT 1o BpeMeHu. [lonyunnu quddepennnanbioe ypaBHEHUE MEPBOTO MOPSIKA C
Pa3CIIIONMMHUCS TIEPEMEHHBIMU.

v=¢g,
ds

V=—,
dt

212 —2t+1:$ wm  (2t2 -2t +1)-dt=ds

[pounrerpuposas, nonyunms=t® —t> +t+C. Tak kak 3a mepsble 2 ¢
JOKOMOTHB Tporien nyTh 11 M, To, MoACTaBUB 3TH 3HAYEHUS B 00Ilee pellIeHUE,
HaxoguMC =5. CrnenoBarenbHO, YpaBHEHHE IIyTH JIOKOMOTHBA HMMEET BUJI:

s=t>—t*+t+5.
IIpumep 3: CocTaBuTh ypaBHEHHE KPHUBOM, MPOXOMASIIEH 4Yepe3 TOUYKY
M (2;—3) U UMEIONIEH KacaTeabHYIO C YTJIOBBIM K03 duiimeHTom 4x — 3.

Pemenne: CornacHo ycaoBUIO, IMEEM

g_y:4x—3,nnndy=(4x—3)dx'
x
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[Ipounterpuposas, mnomyuum Y =2X°—3X+C. Hcmomp3ys HadaibHbIE
ycioBus X=2 u y=-3, HaxonuMm C =-5. CiegoBaTenbHO, HCKOMOE YPaBHEHHE

uMeeT BUj Y = 2X* —3X —5.

IIpumep 4: Bpamarommiics B XHJIKOCTH JUCK 3aMEUISIET CBOIO YTJIOBYIO
CKOPOCTh 3a CYET TPEHHS, MPUYEM CHJIa TPEHUS MPOIMOPIHOHAIBFHA YTIIOBOU
ckopoctu. Haiitu: 1) ckopocth Bpamienus aucka B momeHT t =120 c, ecnu npu
t=00n Bpamascs co ckopocteio 12 pad/c,a mpu t=10c ero ckopocts crana

8 paod/c; 2) MOMEHT BpeMeHH, KOT1a CKOPOCTh BPAILICHHUSI UCKA OKaKETCsl PABHOM
1pad/c.

Pemienne: Ilycte @ — yrimoBas CKOPOCTb Bpall€HUs JHCKA B MOMEHT
BpEMEHH t Torja 3aMeJIeHUs] BPAlleHUs THUCKA IT0J BO3JACUCTBUEM CHJIBI TPEHUS

paBHO ki
dt
dw
CornachHo YCJIOBHIO, ' =k, rae K— KodhpuIeHT

IIPONOPLIHOHAIBHOCTH. Pa3ienmB nepeMeHHbIE U UHTETPUPYS, ITOTYyUNM

do _ kdt,jd—wz kjdt, In w=kt+C,
w w
OTKYI[aa): ekt+C = ekt . eC’ i
w=C, -e". (1)

Haiinem nocrosiHHyro BenuunHy C, IPU HAaYaBHBIX YCIOBHAX @ =12 paod/c
nput =10. IMoxcraBus 5Tu 3HaueHus B paseHcTBo (1), umeem 12=C -e*°, T.e.

12=C,. Takum obpazom,
w=12-¢e". (2)

Halinem 4ucioBoe 3HaueHHUE K mo cnemyrommm ganaeiM: t=10 ¢ u
® =8 pad/c. TloncraBuM TU 3HAUYCHHUS B PAaBEHCTBO (2):

8=12.e",

e' :g, 10k Ilge=1g2-1g3,

K= lg2-1g3 _ Ig3-Ig2 _0,4771-0,3010
10lge 10lge 10-0,4343
[MoncraBuB 3HaueHHE K B paBeHCTBO (2), MOJyYUM
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=12 .00t (3)
Haiinem ckopocth BpamieHus aucka B MoMeHT Bpemenu t =120c. [ToxcraBum
B paBeHCTBO (3) 3HaueHue t =120:
w=12-¢""® =12.*° = 0,09 pad)c).
OnpenensieM, B Kakoll MOMEHT BpeMEHHM [JUCK OyJeT Bpamarbcsi Cco
ckopocTbio 1 pad/c). Moncrasus B cooTHomeHue (3) 3HaUYeHNE @ =1, UMeeM

1=12. %% g ¥ = é :—0,0405Ige =lgl-Ig12,

lgl12 61(c).

" 0,0405lge

3agaHus 1Js1 CAaMOCTOATEIbHOIO pPeIICHUSA

1. Haitngure 3akoH ABuxkeHuUs Tena no ocu Oy, ecaum OHO Hayauo JBUTAThCA U3

touku M (0;6) co ckopocTbo v = 4t — 6t°.

2. JlaHO ypaBHEHME CKOPOCTH IBHKEHMS JokomoTuBav = 3t% — 4t + 2(M/0).
CocTaBbTe ypaBHEHHUE MyTH IMOE3/1a, €CIIM JJOKOMOTHB TPOIIEN 3a TepBhIe 4 C
IyTh, paBHBIN20 M.

3. CocTaBuTh ypaBHEHUE KpPUBOW, MpoxoAsmier uepe3 Touky M (2;—1) u

UMEIOIICH KacaTeIbHYIO C YTII0BbIM K03 durmenTom K =—.

2y
4. CocTaBUTh ypaBHEHUE KPUBOM, MPOXOIAIIEH Yyepe3 TOUKY (];4), IUIsl KOTOPOU
OTPE30K KAacaTeJIbHOM MEXIy TOUYKOM KacaHus M OCbIO alcCIucc AeIUTCs
II0TI0JIaM B TOYKE nepecedeHus ¢ ocbro 0y .
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IIpakTH4yeckoe 3ansitue 6 (24).
Pemenne npukJIagHbIX 32124 ¢ IPMMEHEHHEM YHCJIOBBIX PSAA0B.

Heab: cpopmMupoBaTh NIPAKTHUECKUE YMEHHS U HABBIKA MPUMEHSITH TEOPHIO
YUCJIOBBIX PAJIOB IIPY PELIECHUN 3a4ad.

YucjioBOil PpsAx — DOTO BBIpaXECHHE BHIA a, +d,+..+a, +..

a,,d,,.,d. .. Ha3BIBAIOTCA UIeHaAMU pAOd.
[IOCJIEI0BATEILHOCTD.

Yucna
OHu o00pa3yloT OECKOHEUHYIO

OO01uii 41eH psiga — 5TO WIECH g, ¢ MIPOU3BOJIBHBIM HOMEPOM. COKpaIleHHO

paa 0003HAYaIOT CJICAYOMUM 06p2130MI Zan .
n=1
YacTuuHble CYMMBbI psiia — 3TO CYMMbI KOHCYHOI'O 4HCJia YICHOB psaa.
Sl = al,
82 = al + 8.2 y
83 =al+8.2 +a3,

Mpumep 1: Nau psx 32" *+8  Haiirtu S,,S, .
n 5

-1
Pewenne: 1) S =a +a,,S,=a +a +a +a,.

3146 9 .o

1 5 5
2 3246 _12_,, 5 -18+24=42,
5 ® S,=18+24+3+36=108.

3-3+6 _15

a, = =—=3,
5 5

4 _3-4+6 =§:3,6
*° 5 5

OtBer: S,=42,S,=108.

0 1
o 2: Haii .
pumep 2: Haiiti cymMmy 4JICHOB psifia nz=;‘ (2n-1)-(2n+1)

Pemenue: Haxonnm yacTUUHBIE CyMMBI YWIEHOB psa:

S, = 1. S,=u,+u —l+i—z'8 =u,+U,+U —E+i—§'
S N T T T TR A
S,=u +u,+U,+u §+i—ﬂ
4 1 2 3 4 7 63 9’
1234 n
3anuiieM nociaeq0BaTeIbHOCTh YaCTUYHBIX CYMM: —,—, =,
3579 2n+1
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n 1

2n+l1 ,_ 1
n

OO0wmmii  4ieH 2JTOW  HOCHENOBATEIBHOCTH  €CTh

CnenmoBarteipHO,
1 1 1

S=IlimS = Iim—l =3 WTak, psij CXOAUTCS ¥ €r0 CyMMa paBHA — .

24—
n

le/I3HaKH CX0IMMOCTH psaa

1. Heo6xoaumplii npu3nak cxoaumoctu: Eciu psin D a, cxomutesi, TO

n=1
OOIIMif YJIeH pAfa a, CTPEMMTCS K HYJIO IPU HEOTPAaHMUYEHHOM BO3pacTaHUM N
(mpun — o). lim a, =0.
n—o0

IIpumep 3. Mccnenosarth psj 110 HEOOXOAMMOMY IIPU3HAKY Y| n

10000 +5
Pemenne: Haxomum
n
i 100(? 5= M S50 5 = Iim S L= 0
o0 n © o
n— + n— n+7 n— 1000+§ 1000+0 1000
n n n

CiienoBaTenbHO, Pl PACXOIUTCS.
2. Ipusnak lanamoOepa: Ilycts nmanH psn Zan C MOJIOKUTEJIbHBIMU

n=1

a
o - n+1
yyieHaMu. Eciii 1711 3TOro psijia CymecTByeT KOHeUHbIH mpeaen lim =p, 1O

n—>oo

n

npu p< 1 psg cxomutcs, a npu P> 1 psg pacxoaurtcs. (Ilpu p = 1 Bompoc o
CXOJUMOCTH Psi/ia OCTAETCSl HEPEIICHHBIM B 3TOM cllydae TpeOyeTcsi UCCIIeI0BATh
PSJT C IOMOIIBIO IPYTUX METOJIOB).

IIpumep 4: HccnemoBaTh psa Ha CXOOWMOCTb, HPUMEHSS NPU3HAK
Hanam6Gepa:

5

=N

; 3n+5 '

Pemenue: IIpeobpasyem BoipakeHuE h:
a,, _(n+1)-3" (n+1f 3™ 1 (1+ 1)5

a = 3n+l+1 . n5 nS 3n+2 3 ’ n

n

5
) 1
lim—L = § . Ilm(l+ —j = 5 <1. Psan cxonutes o npusHaky JlamamoGepa.
n—oo a n—oo n

n

58



3. Ipusnak Kommu: Ilycte nman psan Zan C IOJOKUTEIbHBIMU
n=1

uyneHamu. Eciu 115 aToro psaa cymectByet npenen lim Y/a, =q, Tonpu (<1
n— oo
psan cxoautes, a ipu > 1 psaa pacxomutes. (ITpu g = 1 Bonpoc 0 CXOAUMOCTH

psAla OCTaeTCs HEpPEUIeHHBIM B ATOM Cjydae TpeOyeTcsi HCCIeA0oBaThb P C
MTOMOIIIBIO IPYTUX METOJIOB).

IIpumep 4. UccaenoBars psaa no npusnaky Komm Z( -1 j

o\ 2n+1
Pemrenmue:
n 1 1
. n=1Y" . (n-1 P 1--
limg/a, = limp = lim = lim - — jim — D =~ <1
n—oo n—oo 2n+1 n—ol\ 2N+1 n—>00@+1 n_>002_|_1 2
n n n

CrienoBaTenbHO, PsJl CXOIUATCS.

3agaHusa 1Jis1 CaMOCTOSITEIbHOI0 pemIcHus:

3ananme 1. Haiinure nepBble MATH YICHOB psijia MO €ro 3aJaHHOMY OOIIeMy
wieny. Halitu yactuynble cyMMel S, U S, .
2" +3 1+ (-1

41
3 Uy =) u, =(-1)° 1.2n+1.

2n
VT onop Y T e

3aganme 2. VMccienoBath psig Ha CXOAUMOCTb. CaMOCTOSTENBHO OINPEACIUTh U
yKa3aTh MPU3HAK CXOJUMOCTH

D RLIED R )2“2—”” i[s J

-8 +1
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IIpakTueckoe 3ansaTue 7(24).
PelieHre MPUKJIAAHBIX 32124 ¢ HCMOJb30BAaHHEM KOMOMHATOPHKH.

Heab: 3akpenuTh MNPAKTUUECKUE HABBIKK  NPUMEHEHUs  (Hopmyn
KOMOMHATOPUKH MPU PEIICHUH MPUKIIATHBIX CUTYAIIMOHHBIX 3a/a4.

HEPECTAHOBKHA

IlepecTaHoBKaMM W3 H-3JIEMEHTOB HA3bIBAIOTCA TaKUE COCIAMHEHUS,
KOTOPBIC OTIUYAIOTCS APYT OT JIPYyra TOJIBKO MOPSAKOM PACIIOIO0KECHHUS.

O0o3HaueHMe YUC/IA IEPECTAHOBOK U3 N-3JIECMEHTOB!

P,=n!, n—xonmdecTBO 3J1€MEHTOB,

n! («3H dakropuany) = 1-:2-3-...-(n-2)-(n-1)n.

PASMEIHIEHUA

1) Teopema o0 BbIOOpe IABYX 3JIEMEHTOB C Y4€TOM UX MOPSAKA

Ecnu MHOXECTBO COCTOUT U3 # 3JIEMEHTOB U TpeOyeTcsl BIOpAaTh U3 HUX J[BA
DJIEMEHTA, YUMTHIBAs WX IMOPSJIOK, TO TaKOW BBIOOP MOXKHO mpom3BecTH n(n-1)
crocobamu:

A,f =n(n—1), rae 4° - YUCJI0 pa3sMelLIeHUH U3 1 JIEMEHTOB 110 2.

2) Pa3MeI]_[eHI/IHMH U3 m 3JIEMEHTOB IO n HA3bIBAaIOTCA TAKHC COCIHUHCHHA,
KOTOPLBIC COACPIKAT 7 IJICMCHTOB U3 MHOXKCCTBA m 3JICMCHTOB U OTJIMYAIOTCA APYT
OT Ipyra 00 CaMUMH 3JICMEHTAMHU (COCTaB), 0o IMOPAOKOM HUX PACIIOJTOKCHUA.

o,  n m!
OGo3HavyeHue Yucaa pasmenieHuii: A’ :—( " m — o0l1ee KOJIMYECTBO
m—n)!

DJIEMCHTOB, 71 — KOJIMYECTBO OT6Hpa€MBIX JJICMCHTOB.

COYETAHUA

B ciyyasx, B KOTOpPBIX HOPSAOK HE BaXKEH, UCIOJB3YEM COUEmaHUsl.
1) Teopema 0 BbIOOpE IBYX 3JIEMEHTOB 0€3 y4eTa UX MOPS/AKa
Ecnu MHOXECTBO COCTOMT M3 1 3JEMEHTOB M Tpelyercs BbIOpaTh JiBa
o n(n-1
areMeHTa 0e3 ydeTa uX NOopAJiKa, TO TaKOW BBIOOP MOXHO MPOU3BECTH nn=1)

CIoco0amMu:
, n(n=1)
c2=22
2
2 (4rciio Bcex BHIOOPOB JIBYX DJIEMEHTOB Oe3 yuema ux nopsaoxka u3 n JaHHBIX
AJIEMEHTOB).

, Te C?(«13 U3 3H MO0 JBa») - YMCJI0 COYETAHMI U3 1 JJIEMEHTOB 10
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2) Unciio coueTaHuii u3 N 3JIeMEHTOB 10 K:

|
C¥ - («3H pakTopuanmy) = 1-2:3-...-(n-2)(n-1)n.
kI(n—k)!
3) ®opmy.Jia AJM yHPOIIEeHHsI BHIYMCJIEHUI:
Ck—Crk CB =C2 = 152# _ 105,
4) KosimuecTBO BHIOOPOB 7 3J1IEMEHTOB M3 1 3JIEMEHTOB:
C'=1,TK.

TaKoOM BBI60p eI[I/IHCTBeHHBIfI — HaJ0 B34ATb BCC MHOKCCTBO LICJIMKOM.

5) KosinvecTBO BHIOOPOB () 371EMEHTOB U3 /2 3JIEMEHTOB:
C’=1,
T.K. TAKOH «BBIOOP» €TUHCTBEHHBIN - HUYETO HE BHIOMPAEM.

IIpumep 1: CkoabkuMu cioco6amMu MOTYT OBITh PacCTaBJIEHbI 8 yYaCTHHII
¢uHanpHOTrO 3a0era CnapTrakuasl Ha § OErOBBIX JOPOKKAX?
Pemenne: Yucio crnocoOOB paBHO YUCIY MEPECTAHOBOK U3 8 AJIEMEHTOB.
[To ¢popmyre uncna nepecTaHoBOK HAXOAUM, YTO
P =8=1.2-3-4.5-6-7-8=40320.

Hpumep 2: I'pynma 21 TIIC B 3-em cemectpe u3yyaror 13 mpeaMerTos.
CKOJIbKMMHU CIIOCOOaMU MOKHO COCTAaBUTh PACIHMCAHHE HA OJWH JI€Hb, YTOOBI B
HEM ObLIO 3pa3IuvHbIX Mpeamera’?

Pemenune: JlioOboe pacrucaHde Ha OJIMH JIeHb, COCTaBJIEHHOE U3 3
pPa3IMUHBIX TPEAMETOB, OTJIWYAETCS OT JAPYyroro Jubo MpeaMeramu, 0o
MOPSIAKOM  CIIEJIOBAHUSI TMPEIMETOB. 3HAYUT, B ATOM NIpUMEpE peub HJAET O
pa3MenieHusx u3 13 amemeHToB no 3.

A= 13 13
s

e =-—=1112.13=1716.
(13-3) 10
Ipumep 3: M3 20cTyneHToBy4eOHOM Tpynmbl HAA0 BbIOpATh Tpex
nexKypHbIX. CKOJIBKUMU CIOCOOaMU MOKHO CHENIATh 3TOT BHIOOp?
Pemenue: Kaxnpiii BbIOOp OTIMYAETCS OT JAPYroro XoTs Obl OJHUM
JEKYpPHBIM. 3HAYUT, 3/IECH PEUb UJIET O COUETaHUAX U3 20 AIEMEHTOB 110 3.
Nmeem:
cd 200 200 18-19-20
20 - -
(20-3)31 173! 6
Ipumep 4: U3 smyika ¢ MHCTpyMEHTaMH, B KOTOPOM JICKHUT 9 HalmMJIbHUKOB
u 6 raeuHbIX KJIIOYEH, HAAO BBHIOpaTh 3 HANWIbHMKA W 2 TaeYHbIX KIIOYa.
CKOJIbKMMHU c1IOCO0aMH MO>KHO MacTep MHPOU3BOJICTBEHHOIO OOYYEHHSI MOXKET
caenaTh Takou BHIOOP?

=3-19-20=1140.
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Pemenue: Boibpars 3 HanuibHuKa U3 9 Moxkno C. crocoGamu, a BLIOPaTh
2 raeyHbIX Kimo4a u3 6 MoxkHo C/ crmocobamm. Tak Kak NMpH KakIoM BbIOOpE
HAIWJILHUKOB TA€YHBIE KIIFOYH MOKHO BBIOparth C. croco0aMu, TO c/ieaTh BEIOOD

MHCTPYMEHTOB, O KOTOPBIX TOBOPUTCS B 3a]1a4€, MOKHO Cj . C: CIIoco0aMmu.
Nmeewm:

=7-4-9-5=1260.

c3 ot 9 6 _7-89-56
70 BL3l 4L 6-2

BaHaHl/lﬂ A CAMOCTOATEJIbHOI'O PECINCHUA

1. CxonbkuMu croco0aMu MOTYT OBITH paccTaBiCHbl 5 y4acTHHUI (PUHAIBHOTO
3abera CriapTakuaabl Ha 5-TH OEroBbIX JOPOKKAX?
2. Boraucnuts P, A, C;.
12! (20-11) (7 +5)L3
3. Cokpatutb 1poOb —( 0-11) ( +6)t3 :
6! 4l 1

4. Ha cranuuu 7 3anacHbIX myTed. CKOJIBKUMHU CITOCOOaMU MOXKHO PacCTaBUTh Ha

Hux 3 nmoe3na’?

5. CKOJIBKO CYIIIECTBYET MEPECTaHOBOK OYKB CJIOBA «MAIIMHUCTY», B KOTOPBIX
OYKBBI M, a, LIl CTOSIT psiioM?

6. CKobKUMHU CITOCOOaMU MOXHO PACCTaBUTh Ha TMOJIKE 12 KHUT, U3 KOTOPBIX 5
KHUT — 3TO Y4€OHHUKH MO KOHCTPYKIIMM U PEMOHTY BaroHOB, TaK, YTOOBI
Y4€OHUKH CTOSIIU PSIZIOM B MPOU3BOJIBLHOM MOPSIKE?

7. B BTXKT opranuzoBanbsl cOpeBHOBaHMS MO (GyTOOITY, B KOTOPBIX YYaCTBYIOT
12 crypenueckux koMana. Kaxnaas komaHaa npoBeia ¢ KaKI0W U3 OCTAIbHBIX
10 OJTHOW UTPE HA CBOEM IIOJIE U TI0 OJHOM UTPe Ha moJie conepHuka. CKOIbKO
BCEro Urp ObLIO CHITPaHO?
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IIpakTH4yeckoe 3ansitue 8 (24)
Pemrenne NpuK/IaIHbIX 32124 HA HAXO0KIEHHE BEPOSITHOCTH COOBITHS.

Heab: 3akpenuth MNPAKTUUECKHE HABBIKM TPUMEHEHUs (OpMYyJT TEOpUU
BEPOSITHOCTEW MPU PEIIEHNUN MTPUKIAIHBIX 33a4.

Kpamxue meopemuueckue ceedenus

Bepoamnocmoio  coovimua A HA3bIBAIOT  OTHOIICHUE  YHCIIA
OJIaroMpUATCTBYIOMUX ATOMY COOBITHIO HCXOJAOB K OOMEMy 4YHCIy BCEX
PaBHOBO3MOHBIX HECOBMECTHBIX DJIEMEHTAPHBIX UCXOJI0B, 00PA3YIOIINX TOJHYIO
rpynny. Utak, BeposTHOCTh COOBITHS A omnpezensieTcs: GopMyson

p(a)=".
n

BeposiTHOCTB 1110000 COOBITHS yIOBIETBOPSIET IBOMHOMY HEPABEHCTBY

0<P(A)<1.

Teopema  cjoxkeHHsT  BEpPOSTHOCTE  HECOBMECTHBIX  COOBITHH.
BepoaTHOCTh MOSIBICHUS OJHOIO M3 HECKOJIBKUX TMONAapHO HECOBMECTHBIX
COOBITHH, 0€3pa3INYHO KAKOT0, paBHA CYMME BEPOSITHOCTEN ATUX COOBITU:

P(A+B)=P(A)+P(B);
P(A + A, +..+A)=P(A)+P(A,))+..+ P(A,).

Teopema ci0keHHsI BEPOSITHOCTE COBMECTHBIX COOBITHI. BeposTHOCTH
MOSIBJICHUSI XOTA OBl OAHOTO M3 JBYX COBMECTHBIX COOBITUH paBHA CyMMe
BEPOSATHOCTEU ITUX COOBITHI 0€3 BEPOSTHOCTH UX COBMECTHOTO MOSIBJICHUS

P(A+B)=P(A) + P(B) — P(AB).

CoOBbITHSI HA3BIBAIOTCS HPOMUBONOSIOHCHBIMU, €CITA B YCIOBUSX UCTBITAHUS
OHM, SIBJISIICH €r0 UCXOJaMHU, HECOBMECTHBI.

CoObITHE, TPOTUBOIIOIO0KHOE COOBITHIO A4 (TO €CTh HE HACTYIUICHUE COOBITHS
A), obo3nayaror 4. CymMma BepoSTHOCTEH JBYX HPOTHBOINOJIOXKHBEIX COOBITHIl
paBHa €IUHULIE:

P(A)+P(A)=1.

BeposiTHOCTh HacTymieHUs! cOOBITUSI A, BBIUYMCICHHAS B NPEAINOJIOKEHHH,

9TO COObITHE B yXe NpPOU30LLIO0, HA3bIBACTCA YC/I06HOU 6EPOANIHOCHIBLIO
coObITHs A mpu ycnoBuu B u 0003Ha4aeTCs p,(A).

CoOwrtust A,B,C,... Ha3bIBAIOTCS He3aéUCUMBIMU 6 CO60OKYHHOCHIU, C€CITU
BEPOSTHOCTh KaXJIOTO W3 HUX HE MEHICTCS B CBS3M C HACTYIUICHHEM WA HE
HACTYTUICHUEM JIPYTUX COOBITHHA 1O OTICTLHOCTH WM B JTFO00W MX KOMOWHAITUH.

Ecin A u B — He3aBucHMEBIE COOBITHS, TO

P(B)—Pa(B)="Px(B).

Teopema  yMHOKEHHSI  BEpPOSITHOCTEH  HE3aBHCHMBIX  COOBITHIA.
BeposiTHOCTh COBMECTHOTO TIOSIBICHUS JBYX HE3aBHUCHUMBIX COOBITUH paBHA
MIPOU3BEICHUIO BEPOSTHOCTEH dTUX COOBITHIA:

P(AB)=P(A)-P(B).
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BeposiTHOCTH ~ TIOSIBJICHUSI  HECKOJBKUX  COOBITHH, HE3aBUCHUMBIX B
COBOKYITHOCTH, BbIUHCIISAETCA 110 (hopMyIie
P(AA,..A)=P(A)-P(A,)-...- P(A)
Teopema yMHOXKeHHUSI BEPOSITHOCTE 3aBHCUMBbIX COOBITHH. BeposTHOCTH
COBMECTHOT'O TIOSIBJICHUS JIBYX 3aBUCUMBIX COOBITHI paBHA MPOU3BEIACHUIO OJHOTO

N3 HUX Ha YCIIOBHYIO BCPOATHOCTBb BTOPOI'O:
P(AB)=P(A)- P,(B)=P(B)- Py (A).

IIpumep 1. [Ipu nepeBo3ke AMIKMKa, B KOTOPOM COAEpKanuch 21 cranmapTHas
u 10 HecTaHAApTHBIX JieTajel, yTepsiHa OJIHA JeTallb, IPUYEM HEU3BECTHO Kakasl.
Haynauy wu3BnedyeHHas (mocjie TMEpeBO3KM) U3 sIIMKa JIeTaldb OKa3ajach
cranaapTHoil. HailTu BeposSITHOCTH TOro, 4tro OblIa yTepsiHa: a) CTaHJapTHas
JeTajb; 0) HecTaHIapTHas J1eTallb.

Pemenue: a) M3BiedeHHas craHjgapTHasl JeTalb HE MOIJIa OBITh YTEpsiHA;
MorJia ObITh IOTEpsiHa Jr00asd 3 octanbHbIX 30 meraneit (21+10 — 1= 30), npuuem
cpeau Hux ObwUT0 20 crangapTtHhiX (21 — 1 = 20). BeposiTHOCTH TOTO, UTO OBLIA

20 2
NoTepsiHA CTaHJapTHas aAeTalb, P =—=—.
30 3

0) Cpenu 30 neraneil, kaxxaas U3 KOTOPbIX MoOrjia ObITh yTepsiHa, Obuio 10
HECTaHJApTHBIX. BepoATHOCTP TOro, 4YTO MOTEpPSHA HECTaHJApTHAsl JIeTajb,
o101

30 3

IIpumep 2:B pacnpegenurensHoM nyHkte (PII) ycraHoBneHo 1miecTb
aBTOMAaTHYECKUX  BbIKItoyatened.  HopmanpHas  pabota  morpebuteneit
oOecrieuynBaeTcsa Mpyu UX UCTPaBHOM cocTosiHuU. [Ipu moHTaxke PII BeikItOUaTEnH
BBIOMpANUCh U3 mapTuu ooseMoM B 900 miTyk, B KOTOpoi Obi10 850 mcmpaBHBIX
BhIKITIOUarTeseil u 50 HeucnpaBHbix. HaiiTi BeposaTHOCTh uctpaBHoi padotsr PII.

Pemenne: OO1ee 4nciio 31eMEHTapHBIX HCXO0J0B PABHO YUCITY COYETaHUM U3

6
900 31emeHTOB 110 6, TO ecTh Cgy .
Yucno HCXOJIOB, 0JIarOMPUSTCTBYIOIINX MCIIPaBHOM pabore
6
pacrpeeuTeNbHOTrO MyHKTa, TO ecTh Cgsg .

Hckomass ~ BEpOSITHOCTH ~ paBHa  OTHONIEHWIO  YHCJIA  HCXOJIOB,
OJIarONMpUSATCTBYIOIIUX HWHTEPECYIOIIEMY Hac COOBITHIO, K OOIIEMy 4YHCIy

6
BO3MOJKHBIX 3JIEMEHTAPHBIX UCX0JI0B: P = % ~0,/4.
Céso

IMpumep 3. B 6unere 3 pazaemna. U3 40 BompocoB mepBOro pasjiena CTyISHT
3HaeT 30 Bompocos, u3 30 BorpocoB BToporo — 15, u3z 30 Bornpocos tperbero — 10.
OnpenenuTh BEPOSTHOCTH MPABUIIBHOTO OTBETA CTY/ICHTA IO OUJIETY.

Pemienne: YuuThiBas, 4YTO OTBET Ha KaXJble pa3Jieibl €CTh HE3aBHUCHUMBIC
coobiTist A, A, 1 A;, a X BEPOSITHOCTH COOTBETCTBEHHO PABHBI:

30_8. ) 15 Lo 101
p(a)=0-3 p(a)= 01 p(a)- 101
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Torma BepOSITHOCTH MPABUJILHOTO OTBETA HA OUJIET P(B), MOYKHO HaWTH MO

dopmyue:
P(B)=P(A)- P(A)- P(A)=> 2 - ~0125.

IIpumep 4. Ha ckian exxeJHEBHO NMOCTYMAIOT AETaNU ¢ TpeX npeanpusituil. C
nepBoro — 30 aeraneit, co Broporo — 20u ¢ tperbero — 40. YcraHosieHo, 4to 2, 4
U % TPOAYKIMU STUX MPEANPHUSATHA, COOTBETCTBEHHO, UMEIOT Ae(eKTrl. Haiitu
BEPOATHOCTH TOTO, YTO B35ITasi HAyAauy JeTaib OyaeT nedexTHa.

Pemenne: OO6o3HauuM: B — B3dras Hayran nerans aedextHa; A — JeTalb

U3rOTOBJICHA HA IIEPBOM MPEANPUATUU; A, — [eTalb U3rOTOBICHA HA BTOPOM
OpeANpUATHH; A, —IeTallb M3TOTOBIEHA Ha TpeTbeM npennpustud. CoObIThs
A, A, u A, 00pa3yroT NOJHYIO IPYIITy HECOBMECTHBIX COOBITHI

30_1. _20_2 40 4
P(A)= o0 =3 P(A)=20=2; PlA)= 0= 1

90 9
VY cnoBHbIE BEPOSTHOCTH COOBITHSA B paBHBI:

P, (B)=0,02 P, (B)=0,04; P, (B)=0,05.

Torma
) P(E)=P(A)- P, (B)+ P(A)- P, (B)+ P(A):

(B):1 .0,02+2.0,04+2.005-0,0378
3 9 9

3agaHus 1719 CAaMOCTOAITEIbHOIO PeleHus!
1. M3 OykB «ocMOTpUIMK» Hayraj BblOuMpaercs oaHa OykBa. Kakxosa

BEPOSITHOCTh TOT'0, YTO BbIOpaHHas OykBa OyzaeT: A — corjiacHoi; B — rimacHoii;
C — OykBa «o».

2. Otnen nedeKTOCKONMM PEMOHTHO-JJOKOMOTHBHOTO  JIETIO  MPOBEPSET
KOJIECHBIC Mapbl Ha HAJIM4YKE Je(EeKTOB, COOII0Iast HOPMbI O€30MACHBIX YCIOBHIA
Tpyna. BeposatHocTs Toro, uTO KoJiecHas mapa 6e3 nedexrtos, pasHa 0,7. Haittu
BEPOSITHOCTh TOTO, YTO U3 ABYX MPOBEPEHHBIX KOJIECHBIX Map TOJBKO OAHA 0e3
nedexTos.

3. B Baronnoe nemno moctynuian BaroHbl, 60 % KOTOPBIX IMOCTAaBHUIIO TIEPBOE
npeanpustue, 25 % — Bropoe u 15 % — tperbe. KakoBa BEpOSTHOCTH TOTO, YTO
BAaroH U3rOTOBJIEH HA MEPBOM HIIA TPETHEM MPEANPUSITHH.

4. Crygent npumien Ha 3a4€t, 3Hag u3 30 BompocoB Toibko 24. KakoBa
BEPOSITHOCTh CIAaTh 3a4eT, €CIM II0CJIE OTKa3a OTBEYaTb Ha BOIPOC
Mperno/iaBaresib 3a/1aeT enie OJuH Bonpoc?

5. Jlna curHanuzaumym 00 aBapuM Ha YYacTKE NyTH YCTaHOBJIEHBI JBa
HE3aBUCUMO pabOTAIOMIMX CUTHAIM3aTOpa. BeposaTHOCTh TOro, YTO MpH aBapuu
curHaiauzatop cpaboraer, paBHa 0,85 s mepBoro cur"anusaropa u 0,8 mis
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BTOpOro. HaliTu BeposATHOCTH TOTO, YTO MPU aBapuu CpabOTAET TOJIBKO OIMH
CUTHAJIN3aTOP.
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